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iDa. NEWMAN said: A right understanding of the best
methods of how most effectually to control and protect
the milk supply depends upon a clear appreciation of the
*exact reasons and conditions which make control necessary.
It is because the public, and perhaps even the profession, do
not understand the latter as fully as they might that they do
not appreciate the importance of the former or perceive the
lines on which it should proceed. I need therefore offer no
apology for making reference to these reasons and conditions
upon which depends the issue before us. For convenience,
the reasons necessitating control of milk may be broadly
divided into two: First, there is the prevention of milkborne
disease; and secondly, there is the improvement and increase
of the milk supply.

I. The Prevention of Milkborne Disease.'
It was Dr. Michael Taylor of Penrith, who in this country

first demonstrated the conveyance of typhoid fever by means
of milk. This was in 1857.1 Since that date more than i6o
epidemics of this disease have been traced to a polluted milk
supply. Schuder states that 17 per cent. of all typhoid
epidemics are due to the consumption of infected milk. The
steps in the process of infection are briefly as follow. Enteric
fever affects the intestine, and hence the exereta, especially
in the early stages of the disease, are charged with large
numbers of the causal bacilli. It is now known that the
sweat, expectoration from the lungs, and the urine of a
typhoid patient may also contain the typhoid bacillus. In-
deed, the urine in 25 per cent. of the cases generally contains
large numbers of the bacillus (Horton Smith).2 There is also
*evidence to show that the bacilli may remain in the urine
for long periods after convalescence, even for months and
possibly for years. The bowel discharges and the urine are,
therefore, the two chief channels by which the typhoid
bacillus is excreted. It, therefore, readily gains access to
the soil, to drains, and eventually on oceasion to the water
supply and thus into milk and back again to man. The
virus does not always pass in the discharges to water and
milk, but may reach them by becoming dried dust. A
small pollution may in this way set up widespread disease.
The most common way for milk to become infected by the
typhoid bacillus is through infected water (in 29 per cent. of
milkborne outbreaks according to Schuder). Another source
of infection of the milk is when persons suffering from a mild
attack of typhoid fever continue to work a dairy or otherwise
deal with milk, and this has proved a frequent means of
infection. Flies doubtless convey the germ of the disease
not infrequently, as was shown in the Spanish-American war
of 1898 and the Boer war of 19cc-I. Though the typhoid
baeillus appears not to have the power of rapid multiplication
in milk it has the faculty of existing in milk for a consider-
able time (twenty days or longer) even when milk has curdled
or soured, and may thus infect milk products, such as butter
and cheese. But infection by milk products may be elimi-
nated as of too rare occurrence to deserve attention. The
bacillus does not coagulate milk like its ally the B. coli com-
munis (which is a frequent inhabitant of milk). It flourishes
in milk at room temperature and blood-heat, and does not
produce acid or alter the appearance of the milk.
-The common channels of typhoid infection of milk, as

1 Edin. Med. Jour, x858, pp9.993-1004.2 Lectures on Typhoid Fever, Ixoo.

illustrated in epidemics are as follow: (a) Personal contact
with typhoid patients (Penrith, 1857);. (b) infection from
washing milk vessels with infected water (Clifton, i897); (c)}
infection by the addition of infected water directly to milk
(Moseley, I873); (d) infection from the air by dried typhoid
excreta (Millbrook, i88o); (e) infection from contaminated
cloths or clothes (Barrowford, I876); (f) infection derived
from water in which milk in vessels was being cooled (Spring-
field, Mass., I892).

Scarlet Fever and Diphtheria.
The second infectious disease shown in this country to be

transmissible by milk is scarlet fever. In I867 Dr. Michael
Taylor investigated such a scarlet fever outbreak at Penrith.
Since that date some seventy milkborne epidemics of scarlet-
fever have been put on record. It is unnecessary here to do
more than mention two broad series of facts which should not
be forgotten in investigating milkborne scarlet fever out-
breaks, or in endeavouring to prevent them. First, whilst in
similarly-conveyed outbreaks of typhoid fever it is necessary
to consider the various ways in which human infection has
been conveyed to milk, in scarlet fever it is necessary to con-
sider in addition the possibility of cow infection. Human
infection in scarlet-fever outbreaks is almost always conveyed
by direct contact, and not, as in typhoid, through the
medium of water or materials. Since i88i (the Headon
outbreak) there has been necessary the added inquiry as to
the communicability of zymotic disease from the cow. The
case of cow infection of scarlet fever is not, in my opinion,
yet proved or established. But there is certainly not a little
evidence to show that previously to some scarlet-fever out-
breaks, and outbreaks of aberrant forms of disease to be men-
tioned immediately, certain pathological conditions of the-
cow's udder have been found to be present; and it may be.
that further research will prove that there is causal relation
between such conditions of the cow. and disease in persons
consuming the milk derived from such cows. Certainly there
is sufficient evidence to make necessary careful examination
of the cow in all milkborne outbreaks of disease. The
second point to which attention must be called is the clinical-
modification of scarlet fever which has been milkborne. Such
disease is generally mild, and accompanied by a large num-
ber of ordinary sore throats. Even in the scarlatinal cases
the disease has a tendency to remain localized to the throat.
The rash is evanescent, and the desquamation scanty. Theie
is commonly a marked absence of post-scarlatinal nephritis,
and a marked presence of alimentary disturbance, sometimes
amounting to intoxication.
In I878 evidence was first forthcoming in support of the

view that diphtberia might on occasion be spread by milk.
In that year Mr. W. H. Power made an inquiry into the out-
break of diphtheria in North London, and although it was
clearly shown that milk was the cbannel of infection it was
not discovered how the milk became infected. By a process
of exclusion Mr. Power suggested that there may have been
risk of specific fouling of milk by particular cows suffering,.
whether recognized or not, from specifie disease. Subse-
quently to the discovery of the Klebs-Loeffiler bacillus, Klein
investigated the question of cow diphtheria, and Dean and
Todd have recently thrown further light on the subject.3'
There can be little doubt that milk is a favourable medium
for the B. diphtheriae. The organism both lives and multi-
plies in ordinary sterilized milk, but it thrives better in milk
at comparatively low temperatures than 370 C. In ordinary
milk, unsterilized and unprepared, the commoner organisms
multiply much more rapidly, and so the diphtheria bacillus
is in all probability soon crowded out. The cases, however,
in which the B. diphtherise has been actually isolated from
milk are extremely few. In the outbreak of diphtheria at
Senghenydd, in South Wales, in 1899, Bowhill4 isolated a

diphtheria bacillus from the suspected milk. The culture
of the bacillus in broth proved fatal to a guinea-pig
in two days. In the same year, Eyre6 isolated a virulent
diphtheria bacillus from some milk implicated in an out-
break of diphtheria in a school. In 190o, Klein6 also
reported the isolation of a genuine diphtherin bacillus in an
examination-of ioo samples of milk in Lonrlwu. Lastly, Dean
and Todd isolated the B. diphtheriae from cow's milk in igoI.7
These are the only four authentic cases of actual detection of

.Jour. of Ifgtiene, IS92, VOl. AI, PP. 194-205.
4 Veternary Record, April 8th, I899, No. 56I. Journ. of State Medicitne, xPg9,

PP. 705 i7tO i,5 BBrTTSH MEDICAL JOURNAL. 1899. vol. ii. p. 586.
:Jour. of Hygie*ze, I89I, VO1i, p. 85.

, 7~~~~'Ibid, I90o2, Vol.-ii., pp. I94!!205.7 s r<2ysl~~r-,Y,7g
t44ji/uj
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the B. diphtheriae in ordinary milk with which we have met.
There is a question which must now be mentioned-namely
the relationship existing between diphtheria in man and
animals and the milk supply. How does the milk become
infected? (I) In the first place, it is now generally held that
B. diphtheriae has a comparatively wide distribution in
nature; whilst it appears not to be conveyed by water, it is
is believed that certain conditions of soil favour its growth as
a saprophyte. But this is not proved. (2) In the second
place, it has been proved that persons suffering from diph-
theria are foci of infection. The exact channels of infection
dlffer under varying circumstances; but, in general, the
source of infection is the throat and mouth of the patient.
Anything which comes into contact with the mucous mem-
brane becomes infected. Thus handkerchiefs, sweets,
children's toys, etc., may act as the vehicles of contagion.
The mucus and saliva may also be infective, and in speaking,
kissing, coughing, or expectorating, such mucus (probably
rich in bacilli) may be disseminated in very fine particles, and
so carry the disease. It is by such means that the disease is
spread. Moreover, there is the fact of the long period during
which the human throat may remain infective. Woodhead,
Cobbett, Graham Smith, and others have shown that the per-
sistence of the diphtheria bacillus for periods up to eight or
more weeks is of very common occarrence, and the same
applies to contact persons not themselves suffering from the
disease. (3) Richardiere and Tollerman and others have
shown that dust floating in the air of infected rooms may
contain the diphtheria bacillus, and in this way milk and
other foods may become contaminated. Since I878 there
have been traced more than 30 milkborne epidemics of
diphtheria.

Sore Throat Illnesses and Epidemic Diarrhoea.
In addition to these three fairly well-defined types of infec-

tive disease, there have been other forms, some possibly
aberrant forms, of disease conveyed by milk, of which sore
throat has been a marked symptom. These obscure milk-
borne epidemics are among the most interesting of all the
diseases conveyed by milk. The usual symptoms are conges-
tion of the tonsils and mucous membrane of the throat, with
sometimes ulceration, enlargement of the cervical glands,
and some pyrexia, and general malaise. Innota fewinstances
there has been observed various kinds of rash which have
generally been of an evanescent character. Where the throat
illnesses have occurred contemporaneously with outbreaks of
scarlet fever or diphtheria, it is not unlikely that the condi-
tion was in reality scarlet fever or diphtheria. In South Ken-
sington, in 1875, there was an outbreak of disease which
attracted much attention at the time, and was officially in-
vestigated.8 The illness was traced to some cream consumed
at a dinner party, and in all twenty persons suffered, some of
whom had scarlet fever, and others only sore throat. But
the investigation showed that in the district from
which the cream was obtained I cases of sore throat
had occurred. Dr. Darbishire described an outbreak
of i8 cases of sore throat at Oxford in 1882,
the condition being cbaracterized by marked severity
of throat symptoms and a disproportionate amount of consti-
tutional symptoms.9 Similar outbreaks occurred in 1881 at
Aberdeen (300 persons affected), and at Rugby school (go boys)
in three school-houses supplied by one milkman, who did not
supply any other houses in the school. But he supplied
houses in the town, of which nearly 50 per cent. were attacked
with sore throat. Inquiry showed that some of the milk used
had been obtained from a cow suffering from mastitis."0 A
similar outbreak took place in Edinburgh in I888, and was
investigated by Cotterill and Woodhead: and another at
Dover in 1884, where there was a sudden and severe outbreak
of sore throat in a localized area of good-class houses, affecting
205 persons, who all obtained milk from one particular farm.
The chief symptoms were local inflammation of the throat,
enlargement of lymphatic glands in n-ek, and vesicular
eruptions preceding and accompanying the inflammation.'!
There were somewhat similar outbreaks at Craigmnre (I89o),
Clapton (i892), Finchley (I894), Anglesey (1897), and
at Surbiton in the same year, North Hackney (i900',
Brighton (igo9), Bedford (1902), Lincoln (I902 and I903),
Woking (1903), and Finchlev (I904). In I902 an
outbreak" of milkborne sore throat occurred at Lin-
S Report of Medical Officer of Local Government Board, 2875, vol. vii,

P. Po.
9 St. Bartholomew's Hospital Reports, vol. XX.

bu1'1ISH MeDICAL JOURNAL, x88r, vol. i., p. 657; vol. ii., P-. 4T5.
11 Practitzoner, I884, vol. i, p. 467 (Dr. M. K. Robertson).

coln (i99 cases). Of the total i68, or 85 per cent., had con-
sumed the suspected milk. The outbreak commenced sud-
denly, lasted a few days, and then suddenly terminated.
The majority of the victims were adults or persons over I2
years of age. Females were much more affected than males.
The symptoms of the disease simulated scarlet fever. The
poison in the milk seems to have existed in the highest
degree in the cream, and Klein isolated a yeast which he
considers related to a yeast known heretofore to have been
associated with throat illness and thrush. It has been sug-
gested that some relationship may exist between this yeast and
the spores of rusts, smute, and mushroom fungi consumed by
the cows. The whole circumstances of the case of this out-
break furnish one of the most interesting modern chapters in
milk epidemiology.'2 In 1903 another outbreak occurred (56
cases) at Lincoln of a somewhat similar kind. In 1902 an
outbreak occurred at Bedford (42 cases) consisting of sore
throat, malaise, headache, giddiness, etc. Here, also, the
cream seemed more infective than the milk. Indeed, in
several families only those who had taken the cream suffered.
The incidence was chiey among young adults.'3 A some-
what similar outbreak occurred in October and November,
I903, at Woking, in which persons were intected in ninety-
eight different houses. The illness was sore throat, with
glandular enlargement and general symptoms. Dr. Pierce,
the medical officer of health, examined four cows yielding the
milk, and a bacteriological examination was made of the milk.
In the result it was found that two of the cows suffered from
suppurative mammitis, and the liquid yielded by these two
cows " consisted of the most part of pus such as would be con-
tained in an abscess." This was the character of the milk
which had been consumed by the persons suffering from the
illness." These outbreaks illustrate many of the same points
as the scarlet fever epidemics. But two additional points to
which reference may be made here are (a) the demonstrable
unclean condition of the milk in several instances, and (b) the
infectivity of the cream.
The fifth class of disease conveyed by milk is epidemic

diarrhoea, of which milkborne outbreaks have occurred at
Giessen (1892), Manchester (1894), at St. Bartholomew's Hos-
pital in London (1895 and I898), and in other places. Nor is
the evidence on this subject derived only from epidemics. A
number of medical officers of health have shown that a large
percentage of the fatal cases of epidemic diarrhoea in children
have been due, as far as can be determined, to the use of
unclean milk, which has gained its pollution or infectivity
from unclean bottles, or unclean management in the home or
at the farm (Delepine). Without quoting such reports at
length one illustration may be taken. Dr. Newsholme has
most recently stated his views on this topic in his annual
report for Brighton (1903), where he sets out the following
figures which bear out his views previously expressed in his
reports or elsewhere:
Percentaqe of Infants under 1 Year of Age Fed in difflerent

Ways.

A In 2,671 B. Among Infants
-Houses Visited Dying of Epidemic
House to House Diarrhoea in I903.

I. Suckled alone. ... 6i.7 6.8
Ditto and farinaceous food 12 2 4.6
Dilto and cow's milk ... ... 2.1 2.2
Ditto and condensed milk o 9

II. Cow's milk alone 8.3 27.I
Ditto and farinacenus food 9.5 22.5

III. Condensed milk alone 2 7 43.2
Ditto and farinaceous food... .8

IV. Patent foods only mentioned o.8
V. Unknown... ... ... - 46

I00.0 I00.0

Dr. Newsholme states his conclusions thus: "The deaths
of suckled children were about one-ninth of what ought to
have occurred on the supposition of average distribution of
diarrhoea; the deaths of those suckled and having also
farinaceous food were about one-third ; the deaths of those
having only cow's milk were about three times, and the
deaths of those having condensed milk were about seventeen
times the number that ought to have occurred on the sup-
12 Report of the Local Government. Board. No. igo, October, z9o3 (Dr. L. W.

Darra Mair).
13 Report of the Medisal Officer of Bediordshire County Couunctf,rqa7

pp. 6o062.
14 BRITISH MEDICAL JOURNAL, 2903, ii, p. 1492.
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positon of average distribution of diarrhoea among infants
fed in different ways. If we assume that feeding plays no
part in the causation of diarrhoea, these differences are
difficult to explain; if, as is practically certain, it plays an
important part, then suckling is a very potent means of
minimising its incidence, the use of cow's milk, under present
conditions greatly increases its incidence and the use of con-
densed milk still further increases its incidence."

I have made inquiry into the feeding of I90 cases of fatal
diarrhoea in infants in Finsbury, and find that 20.5 per cent.
were breast-fed, 34.7 per cent. were fed wholly or partly on
condensed or other artificial milks, and 44.7 per cent. were
fed wholly or partly on cow's milk. That is to say, that 79.4
per cent. of the children under I year dying of epidemic
diarrhoea in Finsbury were fed on artificial or cow's milk, or
in other ivords, upon milk which is liable to great contamina-
tion. Dr. Hope, of Liverpool, Dr. Richards, of Croydon, and
-other medical officers have made similar inquiries with
similar results.

It is, therefore, important to remember that there is evi-
dence to show that milk may (a) contain specific bacteria
capable of setting up diarrhoeal intoxication, as in meat
poisoning, and (b) by contained bacteria, or more probably by
toxins, can also cause, or conitribute to, diarrhoea of a more

sporadic kind. It should not be forgotten that large numbers
of deaths from epidemic diarrhoea do but indicate widespread
outbreaks, which, though not recorded as milkborne epi-
demics, may in truth be such.

Tuberculosis.
Last of the chief diseases conveyable by milk is tuber-

culosis. In respect of this disease there are only two points
which it is necessary to consider in a practical survey of the
question from the point of view of control. The first has re-
lation to the communicability of the disease from the cow to
man; the second concerns the degree of disease in the cow
which can affect the milk. It is impossible here to discuss
the general question of the communicability of bovine tuber-
culosis. It may, however, be said that since Koch's an-
snouncement in I9Oi a considerable quantity of evidence has
been obtained in support of the intercommunicable theory,
culminating in the two reports recently issued by the Com-
missioners appointed in Great Britain and Germany."5
-These two preliminary official reports do not agree upon all

points at issue, but they do agree that bovine and human
ttuberculosis are intercommunicable, and we may perhaps
eafely take that as established, although as to the degree of
intercommunicability there would be some divergence of
opinion. The second matter for consideration has reference
to the fact that milk from tuberculous cows is only certainly
or greatly infective when the tuberculous disease affects the
cdder.16 This is not necessarily a condition of advanced
tuberculosis. The udder may become infected at a compara-
tively early stage.
The presence or absence of tubercle bacilli in the milk of cows

with ulder tuberculosis is greatly dependent on the extent
-of the disease in the udder. But to make the milk infective
the udder must be affected, and milk from such an udder
possesses a considerable degree of virulence. Furthermore,
15 Interim Report of Royal Commission on Tuberculosis, 1904; Tuberku-

lose Arbeiten aus dem Kaiserlichen Gesundheitsamte, I904, i Heft.
16This is the generally accepted view, but it should be added that

n'arious workers have shown that cows having generalized tuberculosis,
biut apparently unaffected udders, may yield tuberculous milk. Quite
recently-.903-Mohler, as the result of a long series of experiments.
arrives at the following important conclusions: Ci) That the tubercle
,bacillus may be demonstrated in milk from tuberculous cows when the
udders show no perceptible evidence of disease either macroscopically
or microscopically; (2) that the bacillus of tuberculosis may be excreted
from such an udder in sufficient numbers to produce infection in experi-
-mental animals, both by ingestion and inoculation; (3) that in cows suf-
fering from tubeiculosis the udder may, therefore, become affected at any
moment; (4) that the presence of the tubercle bacillus in the mtlk of
tuberculous cows is not constant, but varies from day to day; (5) that
,cows secreting virulent milk may be affected with tuberculosis to a
degree that can be detected only by the tuberculin test; (6) that the
physical examination or general appearance of the animal cannot foretell
the infectiveness of the milk; (7) that the milk of all cows which have re-
acted to the tuberculin test should be considered as suspicious, and
should be subjected to sterilization before using; and (8) that it would be
better still that tuberculous cows should not be used for general dairy
purposes (Bureau of Animal Industry, Washington, U.S.A., Bulletin v,
'903, p. 93). Experiments by Lydia Iabinowitsch have given somewhat
similar results. She relies on tuberculin as a test of infectivity, and the
animal experiment as proof of tuberculosis in milk. Ravenel also main-
tains that cows which show no evidence of tuberculous udders, but
which react to tuberculin, may yield tubercle bacilli in their milk. J. H.
Young, of Aberdeen, maintaius, on the other hand, that cows free from
udder disease though reacting to tuberculin yielded milk free from
tuberculosis (BRITISH MEDICAL JOURNAL, 2903, vol. i, page 8I6).

4

tuberculous disease of the udder spreads in extent and degree
with extreme rapidity. From these facts it will be obvious,
that it is of first-rate importance to be able to diagnose
udder disease. This is not always possible in the early stage.
The signs upon which most reliance may be placed are the
enlargement of the lymph glands lying above the posterior
region of the udder; the serous, yellowish milk which later
on discharges small coagula; the partial or total lack of milk
from one quarter of the udder (following upon excessive
secretion); the hard, diffuse, nodular swelling and induration
of a part or the whole of the wall of the udder; and the detec-
tion in the milk of tubercle bacilli. The whole organ may in-
crease in weight as well as size, and on post-mortem examina-
tion show an increase of connective tissue, a number of large
nodules of tubercle, and a scattering of small miliary
tubercles.
Respecting the lesions of bovine tuberculosis, it will be suf-

ficient to say that nothing is more variable than the localiza-
tion or form of its attacks. The lungs and lymphatic glands
come first in order of frequency, next the serous membranes,
then the liver and intestine, and lastly the spleen, joints, and
udder (Nocard).
The following table records the findings of Geddes, who in

19OI-2 was sent by the Government of the United States to
examine by means of tuberculin some of the chief breeds of
dairy cattle.17

NumberTt
Number Re- Percentage

Breed. ~Tested. jected as being of
Tuberculous. Rejections.

Jersey (in Great Britain) . 42 23 54 76
Aberdeen-AngUS ... ... 258 104 28.73
Ayrshire ... ... ... ... 33 8 24.24
Shorthorn ... ... ... ... 228 53 23 25
Guernsey (in Great Britain)... 57 I I9.30
Galloway ... ... .. ... 36 6 Ib.67
Highland ... ... ... ... I9 3 15 79
Red Polled ... ... ... ... 57 4 7.C2
Hereford ... ... ... ... 428 I7 3.97
Jersey (an island) .. 324 £ 0-3[
Dexter Kerry . ... ... I5 ° 0 00
Guernsey (an island) ... ... 53 o o.cO
Sussex ... ... ... ... r0 0.30

Total ...5 ... ... 551 230 14.77

Eliminating the tests on Guernsey and Jersey, the percent-
ages of reactions among the tests made in Great Britain and
Ireland were as follow: In l901, I3 67 per cent.; in 1902, 22.97,
and for both years, I7.92. Hopkins examined 571 shorthorns,
and found the percentage of positive reaction was 23 o. as
compared with Geddes's result (for shorthorns) 23.25.l Pro-
bably it will be within the mark to say that upwards of 20 per
cent. of all the milch cows in the United Kingdom suffer from
tuberculosis. In London and a few of the largest towns the
percentage is probably about 10 15. The higher standard is
due (a) to better class animals being stalled in the large
cities; (b) to more thorough inspection; and (c) to the fact
that there is no inbreeding. When we turn to udder disease
we find, on the authority of MacFadyean, that about 2 per
cent. of the cows in the milking herds of this country are
affected with tuberculous disease of the udder.19 In London
about 0.2 per cent of the cows are so affected, as judged by
clinical observation. Bang has given 3-4 per cent. of milking
herds as suffering from tuberculous disease of the udder. But
we may take the generally accepted figure of 2 per cent. In
the United Kingdom, in 190I, there were 4,102,000 milch cows
(in the United States of America in i90t there were I8,I12,000
milch cows); 2 per cent. of this figure gives us 8o,ooo tubercu-
lous udders. The average annual yield of milk per cow has
been found to vary somewhat widely in this country and
America. The latest return from America places the average
at 418 gallons, and the most reliable average return for Great
Britain which takes into account variations and different cir-
cumstances is 420 gallons. Accepting 400 as the lowest figure
it would appear that from these 8o,ooo tuberculous udders
32 million gallons of milk are obtained. Now, whilst it is not
asserted that this large volume of milk is actually virulent it
will be admitted that the entire amount of it is open to grave
suspicion if not absolute condemnation.
Such, then, broadly, are the outstanding facts in relation to

the production of disease by the consumption of infected milk.
"7 Nineteetuth Annual Report of the Bureau of Animal Industry, 2902,

P. 55'.-
18 Repvrt of Mtnister of Agriculture, Dominion of Canada, 1902, p. 134.

19 T,-ans. Brit. Cong. of Tuberculosis, z9g2, Vol. i, p. 84.
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These conditions must be kept in view in any consideration of
means of control.

2. Improvement of the Milk Supply.
There is, however, a second reason why the milk supply

should be controlled more than it has been in the past. The
last century witnessed a change in the distribution of the
population which we know of as the growth of the towns. A
century ago the total population of England and Wales was
8,892,536, of whom 1,486,017, or I6.7 per cent., lived in towns
of over 20,000persons. In 1904 the population of England
and Wales is 33,763,434. of whom I9,665,055 live in towns of
over 20,000 persons. This gives 59.1 per cent. of the popula-
tion living in the towns now, as against I6.7 in I8oi, or a rise
of 42.4 per cent. In i8oi there were five "great towns" having
a population of more than 5o,ooo, and eight " smaller towns "

with a population of between 20,000 and 5o,ooo, making
thirteen towns in all. In I904 there are seventy-six great
towns and one hundred and forty-two smaller towns, or
two hundred and eighteen in all. This change in the life of
the people lies at the root of many social questions now
pressing for solution. It concerns the housing question,
overcrowding, means of transit, local government, and
poverty. We have, for instance, been made aware by the
inquiries of Booth, Rowntree, and others, of the fact that 20
to 30 per cent. of urban populations are so poor as to live
below the level of efficient physical nourishment. It is cer-
tain that a large proportion of these urban communities do
not obtain as much milk as they require, just as it is certain
that, owing to country milk being sent to London-or the great
towns, a large proportion of the labouring classes in the country
also go short of milk. The growth of the towns has created new
markets for milk far removed from the gathering ground, which
has been thus denuded of milk to the injury of consumers
in country districts and the modern milk supply of the great
markets has, on account of the remoteness of the gathering
ground, raised new problems of protection and control. What
sufficed for our forefathers will not now suffice for us, not
because our physiological requirements have changed but
because the conditions of life have changed. In the past
consumers lived in the vicinity of the farm on which the milk
they used was produced. They exercised in many instances a
personal control. Now they do not. In the past they received
their milk within an hour of milking. Now they rarely receive
it less than twelve hours after milking. It has been shown
by bacteriology, and by actual practice, that it is this inter-
vening period-"the influence of time and temperature," so

clearly demonstrated by Delepine and other workers-
plus' that lack of control, which constitutes the milk
problem.

Conditions of Milk trade.
We must now briefly consider three facts bearing on the

problem, created by the growth of the towns:-First, there
are the conditions under which the milk trade is carried on,
secondly, there is the condition of the milk as placed on the
market, and thirdly, there is the question of milk consump-
tion. It is unnecessary to describe in any detail the condi-
tions under which the milk supply of the towns is provided
for. It is a matter of common knowledge that milk herds are
not, with few exceptions, what they should be; in the
majority of small dairy farms the question of breed and really
careful management of the herd do not receive attention. If
milk is yielded and can be sold, that is deemed sufficient. The
cowsheds, too, are badly kept, most are ill-lit, overcrowded,
badly ventilated, and badly drained. The milking process, also
is, as a rule, carried out in a dirty and thoughtless manner,
both cows and milaers being unclean. There are, of course,
bright exceptions to these conditions. But these conditions
prevail, as a rule, throughout the country. It is true, as
alleged so frequently, that " these things have always
been so," and therefore, it is assumed, may remain.
But-and here comes in the crucial point-however
suitable milk produced under these conditions may
have been for our forefathers living on the land, it is not milk
which can stand a long journey by rail to the towns. It may
suffice for farm consumption, it does not suffice for the milk
contractors' trade. But if we take an average of I00 to I50
miles for milk to travel to town, it means that milk is on the
rtil four or five hours. It generally reaches the consumer at
earliest twelve to fourteen hours after leaving the udder.
Some of it reaches the consumer twenty hours after milking.
It has been (a) exposed, especially if it be delivered by the
day service, to varying degrees of temperature, (b) it has been

standing for twelve to twenty hours, and (c) it has been pol-
luted on the farm, sometimes in transit, and always at the
milkshop. Each of these tbree conditions very greatly re-
duces the quality of the milk as shown by Deldpine and
others, and surely it must be admitted that the conditions
arise in the main as a town problem. There is the further
pollution from domestic sources which does not concern us at.
this juncture.

Quality of Milk.
From a consideration of these facts it will be evident that

much of the milk sold is not whatit should be. It contains large
numbers of bacteria, not by any means always injurious, not.
always of much importance perhaps, but absolutely certain
indications of pollution. I have found 4.8oo,ooo bacteria per
cubic centimetre in fresh milk in a first-rate London milkshop.
The popular mind fastens on the high figure, but the figure is of
little interest or importanceper se. It is of value only as in-
dication of contamination and of bad management, and the
toxin production in such milk must be not inconsiderable.
A still more obvious indication of- uncleanliness is rapid and
early souring, which every practical milk purveyor dreads in
long-travelled milk. It is to delay or postpone these inimical
changes that preservative is added. Suspecting a certain
milk seller of this practice I recently had twelve samples
taken in twelve days for analysis, and preservatives were
found in considerable quantities in eight out of the twelve
samples. At least 30 per cent. of the milk sold in Finsbury
contains preservative, which is more commonly practised on
Sundays than weekdays. The Departmental Committee on
Food Preservatives reported that 50 per cent. of London dairy-
men are said to use preservatives. Pus cells are often
present. Stokes and Wegefarth found 25 per cent. of the
milks of country cows, kept under good conditions, and 88
per cent. of town cows, kept under bad conditions, contained
pus cells. Eastes, who made an examination of I8&
London milks, found pus cells present in 30 per
cent., muco-pus in 48.7 per cent., and streptococci
in 75.2 per cent.20 An investigation of milk in St.
Pancras in I899 yielded '24 per cent. of samples
containing pus cells.21 Foulerton, examining a series
of milks from Finsbury in 19o3, found pus or similar cells in
32 per cent. of them, staphylococci in 28 per cent. and strep-
tococci in 32 per cent. Forty per cent. of the samples ex-
amined contained " foreign dirt."22 Pierce found in the
Woking outbreak in 1903 that the milk contained large quan-
tities of pus.
Mucous threads are commonly found in milk con-

taining pus. Such threads probably consist of nucleo-
albumen, and when occurring with pus cells, the condition of
"muco-pus" is present. This is held to indicate inflam-
matory lesion of the ducts of the udder, and not abscess
formation in the substance of the gland. Blood corpuscles
are not rare in milk, particularly soon after lactation. The
last and least important kind of cell is that of the epithelium.
Such scales may be derived either from the hand of the
milker or from the teats of the udder. Milk containing many
blood cells, mucous threads, or pus cells should surely be
looked upon as wholly unfit for human consumption. Patho-
genic or allied bacteria are not infrequently found in market
milk. In Liverpool from 1900-2 788 "country" milks were
examined, and 55 per cent. contained B. coli and 9 per cent.
contained B. enteritidis sporogenes; of 722 "town" milks
23 per cent. contained the former bacillus and 4 per cent. the
latter. If the presence of B. coli in water be accepted, as it
is, as indication of excretal pollution, should it not also be
similarly accepted in milk? As regards the tubercle bacillua
a large number of investigations have been made in different,
cities. In I898 I4 per cent. of the milks examined in Berlin
by Petri contained the tubercle bacillus. In I899 in Islington.
the percentage was 14.4; in I893 in St. Petersburg 5 per cent.;
in I901 in London 7 per cent.; in I901 at Croydon 6.7 per cent.
and Manchester 9.5 per cent.; in 1902 at Woolwici 10 per
cent. and in Camberwell I I per cent.; in the City of London
and in Finsbury nil; in 1903 in Liverpool 5.8 per cent. These
results must be taken for what they are worth, and not.
pressed too far. The conditions of experiment were not in all
cases the same. An illustration may be given of a series of
such investigations as carried out under similar conditions
at Liverpool:

20 BRITISH MEDICAL JOuRNAL, I899, vol. ii, p. 234321 Report on Health of St. Pancras, 1899, pp. 6i-66
22 Report on Milk Supply of Finabury, 1903, p. 44.
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Table showing the Total Number of Milks Examined Bacterio-
logically for Tubercke Bacilli from August, 1896, to December
81st, 1903.

Town Samples. Country Samples.
Total

Number I -
Year. mples Number Tuber- Percentage Number Tuber- Percentage

taken. taken. culous. culous. take culous cub

I896 II9 83 4 4.8 36 I 5 24.0
897 150 63 4 6.3 87 5 5-7
898g 112 84 7 8.3 28 5 17.9
2899 352 I67 I o.6 185 25 8.I
5900 S6o 255 4 1.5 305 I.6
I9OI 500 254 2 0.7 246 20 8.I
2902 510 212 I 0.4 297 29 9.7
£903 582 231 2 o.8 351 I9 5.8

This table illustrates the double point of milk infection
with tubercle bacillus and the comparative degree of infec-
tion between town and country milk (Hope). Broadly, there
can be little doubt that these figures fairly represent the con-
dition of things in English cities.

It is not, however, the occurrence of pathogenic organisms
in milk that creates the milk problem, or is, indeed, the chief
item in it. Taken at its worst, the spread of specific disease
by milk is relatively slight. The vital characteristic which
emerges from a study of the quality of milk as sold is its un-
cleanliness and its toxicity. Those are the dominating
features, and those are the features which reduce the quality
of market milk in this country, and it is against those con-
ditions-which are chiefly affected by pollution and by time
and temperature-that we should address our methods of
control.

The Consumption ofMilk.
Thirdly, as part of the town problem of the milk supply we

inust briefly consider the present degree of milk consumption.
We have already seen that there are 4,102,000 milch cows in
the United Kingdom, yielding 4oo gallons of milk each, which
amounts to some i,600 million gallons of milk per annum. In
a population of 4I,609,09i this works out an average of 39.6
gallons per capita per annum, or o.86 pint per diem, if all the
imilk were consumed as such, which it is not. [Since
the above was written the Royal Statistical Society
has reported 42 gallons as the average consumption
per capita in one form or another.] In 1892 Mr. R. H.
Rew stated that the annual consumption per capita in
London was II.5 gallons (0.25 pint per day), and in the
country generally 19.7 gallons (0.43 pint per day).23 In
a careful estimate made in Finsbury in 1903 I calculated that
the annual consumption per head was about io gallons (0.21
pint per day), and this estimate of I pint to X pint per day
has been accepted in various places in the United Kingdom
as the approximate amount of milk consumed as such per head
of the population. The average quantity of course varies widely
owing to social conditions-poverty, etc. In the United
States of America it has been found that the average amount
of milk consumed daily per capita is o.6i pint in cities of
over 0oo,ooo population, o.63 pint in cities of between 50,000
and ioo,000, o.58 in cities of 25,000 and 5o,ooo, and 0.57 in
towns of less than 25,000 persons. The smallest average con-
sumption of milk in the large cities was found to be 0.27 pint
per head in New Orleans and the highest (i.i) in such cities
as Boston and Worcester in Massachusetts.

Returns of this nature vary not only in accordance with
social position but also in relation to the consumption of con-
densed milk, which in some places has shown a very marked
increase. Probably it would be safe to assume that the average
amount of milk consumed per capita perdiem varies from one-
fifth to one-half a pint. But amongst the very poor it is con-
siderably less, as the following inquiry into 287 families of the
very poor in Finsbury in I904 will show: In these 287 families
there were 856 adults (over io years) and 546 children (under
so), or a total of 1,402; 38 families use condensed milk and
fresh milk, and 137 families used condensed milk only. The
average consumption of fresh milk per capita per diem was
.1.7 oz. This does not allow for the provision of breast milk to
infants which, however, is not on the whole; a serious item in
this class of the community. It will be seen that 137 or 47.7 of
the total families use condensed milk only, drinking no fresh
milk at all. It comes, therefore, to this, that. the average
amount of fresh milk consumed per head daily is 1.7 oz., or,

23 Journ. of Boy. Statistical Soc., x892, pp. 265-7.
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allowing for breast cases, 2 oz. per day. That is to say, that
whilst the average consumptionamong all classes may be taken
at one-fifth to one-half a pint per capita per diem, amongst
the very poor the average is not more than one-tenth of a pint
per capita per diem.
This is not sufficient. Milk is the ideal food for

children, and there can be no doubt at all that an
enormous increase of its consumption by children would
directly tend to improve the physique of the rising gener-
ation. Not a little of such physical deterioration
as exists among working-class children and young adults
is due to living in urban communities, with all that it entails,
and not receiving sufficient milk nourishment. Though milk
is not an ideal food for adults, it is admirably adapted to be a
means of supplementing the deficiencies of other articles of
diet. Hutchison states that for the comnplete nutrition of a
healthy man doing a moderate amount of muscular work,
about eight pints of milk would be required daily, which is,
of course, impracticable. Nevertheless, milk is the cheapest
source of animal proteid, the ingredient most commonly
deficient in mixed diets. " Skim milk," says Hutchison, " is
an even cheaper source from which to supplement any lack
of proteid in diet. Its great value in the dietary of persons to
whom economical considerations are of importance cannot be
over-estimated."24
To improve and increase the milk trade is, then, a require-

ment of national importance, and is the eecond reason why
great efforts should be made to control the supply. It is a
significant fact that the total dairy produce imported annually
into Great Britain is valued atupwards of £30,ooo,ooo. The im-
portation of condensed milk has exactly doubled during the
last ten years I894-1903 (from four million to eight million
imperial gallons), and during the same period an import trade
in fresh milk has arisen amounting now to 150,000 gallons a
year. This may be but a cloud the size of a man's hand, but,
unless the British dairy trade wakes up, the cloud may cover
the sky. The control of the milk supply is therefore not only
a concern of preventive medicine, but one of national import-
ance.

Methods of Control.
It is not difficult to make suggestions as to what should be

done towards the control and protection of milk, if one may
judge by the abundance of advice which flows in increasing
volume from all quarters. The law should do this, the dairy
trade that, and the railway companies a third thing. Alarmist
views and alarming measures receive ready support. But the
problem in truth must be solved, as all great and complex prob-
lems, on broad lines and by slow progress. There are three
broad principles then which I venture to submit as governing
the question. First, in a general way some reform should come
from the consumer. What the public demand the trade will
supply. If the public insists on a pure whole milk obtained
by cleanly methods from healthy clean cows, there is no
doubt the thing can be done. Then, in the second place,
some reform should come from the trade. This should be
from inside rather than outside, from the dairyman rather
than from the Act of Parliament. The milk trade should
learn the vast importance of co-operation in the development
of what should be a great national industry. It is to their
own interest to put it at a low motive, and it is to the national
interest to put it at a higher. A perusal of the conditions
and regulations of the great dairy companies in Denmark,
America, and Great Britain serves to illustrate what can be
done in this respect, and their splendid enterprise has largely
led the way in milk reform. It is of national concern that
the best should be made of the milk supply for the sake of
the development of a great agricultural industry, as well as
that the community, especially the child community, ahould
drink more milk and better milk. Then thirdly, there is the
sphere of legislators and administrators, who should take,
I contend, a large view of the question, making the aim to
control by development rather than by restraint, by
encouraging rather than hindering the trade, whilst at the
same time insisting upon a pure milk, rather than adopting
counsels of perfection in respect of cowsheds. What is
needed in this country is, I submit, not so much more legis-
lation in respect of milk as a direct and uniform application
and enforcement of the legislation which now exists.
Now, whilst these general principles seem to indicate the

path of advance, there are a number of details of importance
upon which a few words must be said. The requirement is a
pure milk supply, that is, a clean whole milk, unadulterated
and unsophisticated. and with6iit -pretervation, derived from

24Foodfand Dietetics, R. Hutchison, 1902, p. 124.
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healthy cows living under clean and sanitary conditions, and
protected from contamination (dust and dirt) and infection
(agents and products of diseaee). The consideration of the
details of control may be most conveniently considered under
four headings, (a) Milk production; (b) milk conveyance;
(c) milk sale and distribution; and (d) specialized milk.

(a) Milk Production.
The importance of commencing the control of milk at the

beginning can scarcely be over-estimated. If the cow be
diseased or unclean, nothing can correct the unsatisfactory
character of the milk. Milking herds, their breeding and
management, call for more attention than they have yet
received in this country.

It is evident that the present paper is not the place to dis-
cuss the question of breed, nor am I the person. But it may
be urged that to improve milking stock should be one of the
objects of the dairy farmer, and he should make it his busi-
ness to study the question in practical fashion. In his ex-
cellent title book, Economies in Dairy Farming, Ernest
Mathews has laid down five simple rules by which such
improvement can be brought about, namely-(i) only keep
the best cows and use bulls descended from the best milking
dams; (2) select the calves with the best escutcheons and do
not over-feed them; (3) weigh all the milk and record the
same against each cow, and where the butter is made, test
the value of each cow for butter-making by the churn; (4)
do not discard heifers with their first calf, because they do
not milk as well as some of the cows, as frequently those
heifers that yield too well with their first calves turn out
weak in constitution; (5) never exhibit any heifer intended
to be kept for the dairy in the inspection classes at any
agricultural show, as she will be over-fed and spoilt. What-
ever means and methods are adopted, in breeding or in
purchase, it is important to remember that some breeds are
physiologically incapable of producing as good a quality and
quantity of milk as certain other breeds. Hence the dairy-
man must first obtain a suitable breed if he desires to obtain
compensatory results. He cannot nowadays plead ignorance
as to what steps he should take, as the Board of Agriculture
in this country and the Bureau of Animal Industry in America,
not to speak of scores of agricultural and dairy societies,
have issued simple instructions on all these points.
From an administrative point of view it is important to

emphasize the need for regular, frequent, and systematic
veterinary inspection of all cows used for dairy purposes (for
the detection of vesicular eruptions of the udder and teats,
the elimination of diseased cows, tuberculin test, etc.). It is
noteworthy to witness the improvement in dairy cattle (as,
for instance, in the London cowsheds) where inspection is
properly carried out. There are two further points that I
would also place in the first rank of importance. The first
has relation to general sanitation of cowsheds and the
water supply, the second refers to milking and the after-
treatment of milk. It is evident what the intention of the
Legislature was in introducing that admirable enactment, the
Dairies, Cowsheds, and Milkshops Orders, and in inserting
various regulations as to cubic space, etc., though it is not
clear why the regulations are made permissive or the Order
allowed to remain so fhuch a dead letter as it is.
The really essential matters are not exact limits of cubic

capacity, but thorough cleanliness and sanitation, coupled
with a decent water supply, conditions which do not as a
rule obtain. A model dairy does not require a large outlay of
capital, but it requires a keen intelligence and nnremitting
care in its management. It is not expensive structural
alterations which are needed, nor elaborate cowsheds, nor
special water supplies laid on at great expense; but it is
thorough cleanliness. A polluted water readily leads to a
polluted milk, and is frequently at the bottom of unclean
dairying, even as insufficient light in the byre leads to un-
cleanliness. One of the first steps in my opinion towards
reform of milk production is reform of rural water supplies,
and the direction in which such reform is required is not so
much in the provision of new supplies as in the protection
from surface contamination of the supplies which exist.
These are two points frequently neglected, but of real im-
portance. In the second place, there is the method of
milking.
The greatest possible care and cleanliness should be

observed in every detail connected with the work of milking.
The hind-quarters and udders of the cow should be cleaned
before milking takes place. Soap, water, and towel should be
provided for the milkers to wash and dry their hands with

before beginning to milk, and as often as necessary during
milking. The practice of milking in the field during summer
is strongly recommended. In autumn, before the cows are
housed at night, the long hair on the tail, udder, and hind-
quarters of the cows should be clipped.
The passing of the female milker is to be regretted, for now

it happens that frequently odd men about the farm are
employed as milkers amongst their other functions. They
are often ill-trained, and unclean in person and manipulation.
Yet the milker should be clean in all respects. He should, of
course, be free from infectious disease of any kind, including
tuberculosis. He should thoroughly cleanse his hands just
before milking, and should, if possible wear a clean smock,
used only when milking, and kept in a clean place at other
times. Milkers would also do well to rinse their hands in
clean water between the milking of each cow. Milking should
be done quietly and thoroughly, and the first few streams
from each teat thrown away, for such milk is often somewhat
watery, and always contains theair bacteria which have gained
access to the teat during the interval since the last milking.
Milking should be done with dry hands, which should not,
come in contact with the milk.
In respect to treatment of milk after milking, the Danes

recognize in a manner and to an extent at present unknowa
generally in Great Britain that the destruction, inhibition,
and control of bacterial activity in milk is the basis of all
successful dairying. They recognize the multitudinous ol.
portunities which milk has of becoming polluted from the
time it leaves the udder of the cow to the time it reaches the
consumer's mouth, and they further recognize that milk is a,
highly favourable medium, and that, therefore, the bacteria
which gain access multiply at an enormous rate. In conse-
quence of this knowledge, the Danes adopt three simple
rules. First, prevent organisms gaining access by elanly
methods of dairying; secondly, strain thoroughly; thirdly,
inhibit by refrigeration the growth of such organisms as may
have by accident gained access to the milk. Clean milking,
careful straining, immediate cooling, are the cardinal prin-
ciples of the dairy creed. Whatever treatment milk is to,
receive it should receive at once. One of the greatest mis-
takes is to suppose that milk may be treated after it has stood
or travelled for ten or twelve hours. Refrigeration or steril-
ization is, then, too late to gain the highest advantage. A
pure milk from the outset is vastly better than a milk sub-
sequently sterilized. Many of the -so-called "sterilized'"
milks now on the market are open to grave criticism, rartly
because they are frequently not sterile, and partly because
they are dirty milks. Sterilization does not purify a dirty
milk. It cannot be too clearly understood by the trade that
what is required is a pure milk from the beginning,
and all through the dairying process. I may suit-
ably conclude this section by describing shortly the
best working dairy farm-what may be rightly considered
" a model dairy farm "-I know of in this country: (i) The
cows used are carefully selected for milking purposes (a Jersey
herd), are regularly inspected, and have all been tested with
tuberculin. Their feeding is also kept under strict control,
no brewers? grains being used. In summer the cows feed on
grass, linseed-oil cake, and a small quantity of cotton cake
and bran; in winter they have hay, mangols, maize, germ
meal, and linseed and cotton cake. The farm is well kept and
maintained under strict sanitary control, the health and
cleanliness of the cows being the one thing aimed at. There
are no elabnrate cowsheds or expensive premises. (2) The
cnws are milked in the byre adjoining the sterilizing plant.
Both cows and cowsheds are continually maintained in clean-
liness. The udders are cleansed before milking, and it is re-
quired that milkers also should be clean in person and
management of milking. (3) Immediately after milking the
milk is removed into an adjoining room, strained through a
metal screen, and at once separated by an ordinary Laval
separator This separation is adopted for purposes of purifi-
cation only. The milk and cream are again mixed, and
poured by means of a mechanical automatic bottle-filler inte.
bottles. (4) The milk in bottles is then, within a few minutes
of leaving the udder, placed in the sterilizer and maintainect
at 2120 F. for twenty minutes as a protective measure. The
bottles have been previously sterilized at 2200 F. for sixty
minutes. (5) After sterilization the bottles are sealed and
the milk is cooled to 530 F., and kept at that temperature till
required for delivery.
There is one further subject to which reference may most

appropriately be made here, and that is dairy training. We
are at last beginning to wake up in England in respect to the
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importance of propertraining and education in this if.dus4 v
and the dairy schools at Chelmsford, Kingston on-Soar,
Reading, and those under the Bath and West of England
Society are concrete illustrations of what can be done in this
direction. I regret that space does not allow of detail reference
to this excellent work.

(b) Milk Conv(yance.
For town supplies the question of railway transit is of first

importance. lt may best be considered as itaffects the me-
tropolis. The following are the most recent returns available
for the railway companies transmitting milk to London:

Great Eastern Railway ...
Great Northern Railway ...
Great Western Railway ...

London, Brighton, and S.C...
London and N.W. Railway...
London and S.W. Railway ...

Midland Railway ...

130

150

300

86
359
150

423

4

o-i

5

12

Yes
Yes
Yes

No
Yes
Yes

Yes

No
No
No

No
No
No

No

Special.
Special.
Special or
Passenger.
Passenger.
Special.
Special or
Passenger.
Passenger.

It appears that the Great Western Railway Company are
the largest carriers of milk in the United Kingdom, the quan-
tity conveyed by them during I899 being 23,495,925 gallons in
I,642,380 cans. Ninety-nine per cent. of the milk traffic
received in London by this company is from stations within
I50 miles, and the average distance is probably about 6o miles.
The chief centre is the Wiltshire Dairy District. The London
and North-Western Railway brings large quantities of milk
from the Midlands and Staffordshire district. Its most dis-
tant supply comes from Tarff in Kircudbright (359 miles). The
Midland Company conveys milk from Glasgow (max. dis-
tance). As a rule, most of the milk (8o to go per cent.) con-
veyed on the English railways is carried in special milk-trains.
Some of it, in small quantities, is conveyed in vans attached
to passenger trains, and a small amount by the ordinary goods
trains. No special precautions are taken to keep milk churns
or railway trucks carrying churns in the shade in summer
time. Special sheds are exceptional. Generally speaking,
the heavy milk traffic passes at night time.
Rates are low; the Great Western Railway, for instance,

carry a churn of milk (8 barn gallons) I00 miles for Is. 4d., or
at the rate of id. per imperial gallon, the carriage of the
returned empty being included. Probably the gross revenue

of all the railway companies for carrying milk to London is
under half a million. Vieved from the railway standpoint,
therefore, the traffic is not worth exceptional consideration.
There is lack of co- operation and organization in the trade,
which is necessary to make the trade a good customer to the
railways. Viewed from the dairyman's standpoint, there are

grievances against the railway companies, which may be
summarized by saying that the trade requires (though fre-
quently it is ignorant of the requirement): (a) Special vans,
if possible, refrigerators; (b) quick transit; (c) sealed churns;
(d) milksheds at loading stations. These conditions are

provided in other countries, and they ought to be provided in
England. Railway transit in Great Britain is alleged to be
bad rather than slow, porterage is frequently left to the trade,
milk is sometimes packed with other articles such as fish,
watercress, and general goods; and frequently is kept at
such a temperature throughout the journey that it arrives
sour or readily sours. The existence of these conditions has
led to all sorts of suggestions as to enforcing railway companies
by law to do this, that, and the other, which is, I submit,
unreasonable. The railway companies in America and in
Denmark have had to meet a demand from the trade, not an
Act from the Legislature; and they have met it. Reform of
railway transit of milk must surely spring from an organized
trade able to be a good customer. Then the companies will
become their servants. They cannot give an efficient and
express service for a few churns or an odd wagon here and
there, which would necessarily be costlyr, whilst at the
same time the milk rates are low. What is required is co-

operation on the part of farmers and milk-producers of a dis-
trict for the carrying on not of a casual business from many
centres, but a well-organized trade from a few centres, and
by efficient dairying to raise the quantity and quality of milk
per district. Railway companies will respond directly there
is business, and when they respond may they remember the
three cardinal principles of efficient transit of milk: (i) Clean-
liness and absence of dust contamination of the milk;
(2) shortness of time of transit, every hour lost makes the milk
worse; and (3) lowness of temperature.

(c) lkillo Sale and Distribution.
In New York milk is sold from I2,000 stores, or an average

of one store to every 286 persons. In London the average
works out at about one milkshop to every 500 persons. In
Stepney the average is one to every 205 persons, in Holborn
one to 373, in Finsburyx to 450, in Islington one to 510, in
Fulham one to 518, in Kensington one to 627, in Paddington
one to 839. These milkshops are of two kinds: (a) Dairies
or shops selling dairy produce only, and (b) general shops
selling milk in addition to a variety of articles often in-
cluding spices, herrings, soap, firewood, psraffini oil, blacking,
and many articles creating a dusty atmosphere. It is probably
correct to say that the former, the dairies, constitute only 20
per cent. of all the milk-selling premises, taking London as a
whole. This state of affairs gravely complicates the effort
to obtain a pure milk supply. But unfortunately there is
no direct power conferred on the local authorities, who are
responsible for registration of milkshops, of refusing to grant
registration to unsuitable shops. Clause 6 of the Dairy Order
of i885 enacts that every local authority shall keep a correct
register of all milk sellers and purveyors (not premises) in their
d istrict, and they shall register every such person who applies.
It would be desirable, surely, that the local authority should
have direct power of refusing registration to unsuitable
persons or premises. In the meantime it is important that
local authorities should raise the standard of sanitation and
cleanliness required in milkshops under Clauses 8 to 13 (i-
eluding Regulations) and the Public Health (London) Act I891,
Section xxviii, and thus compel the general salesman, who
only sells insignificant quantities of milk to discard the
sale of milk or bring his shop into line with the dairies in
standard of sanitation and cleanliness. Such a process must
inflict hardship upon many small dealers, but it is impos-
sible under the Order as worded at present to obtain a high
standard in any other way. In relation to this matter of sani-
tation in milkshops, it should also be understood that milk
becomes contaminated in milkshops because it is not suffi-
cien tly protected. It is placed in a counterpan so constructed
as to expose a large surface of milk to dust contamination.
Constant dipping. flies, dust from the shop and street serve in
quite a remarkable degree to contaminate the milk. In Fins-
bury I found that 73 per cent. of milk sellers took absolutely
no precaution to protect their milk. Under the Dairy Order
(model regulation 17) it would seem necessary to insist that all
such milk vessels be covered, say, with a light muslin or
similar cover. As to sanitary defects it would appear that
about 40 to 50 per cent. of all milkshops, particularly general
shops, have one or more sanitary defects.
There is one other way out of this serious difficulty of pollu-

tion of milk at milkshops, which, were there opportunity, it
would be easy to demonstrate actually occurs, and that is by
the use of bottled milk. In America (and also on the Conti-
nent of Europe)this method of delivery is increasing in favour,
and in many cities most of the fresh milk is thus delivered.
It appears from the reports that the average retail price is no
higher, and the system has many advantages. Each bottle is
a sufficiently exact measure, holding a quart, pint, or half-
pint, and unless it has been very carelessly filled, contains
its right proportion of cream. Bottles are closed packages and
thoroughly protect their contents from dust and foul air. They
may be easily sealed, and their contents guaranteed. The
bottles are heavy and fragile and expensive, but the greatest
objection to their use is on account of their abuse. They are
sometimes refilled without having been properly cleansed.
This is a dangerous practice, as milk might be put into jars-
that had been in some way infected with the germs of a con-
tagious disease, and thus carry the disease to other houses
and families. Milk jars are easily sterilized, and, whenever
this is done there seems to be no serious objection to counter'
balance the many advantages of their use.
In a brief survey of the question it is not possible to do,

more than touch upon the chief out of many points. It is
necessary, however, to mention under this section the urgent
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importance of enforcing the Dairy Order in respect of cleanli-
ness in co waheds and milkshops . In reference to this
and to regular inspection of milkshops and bacterio-
logical examination of milk much remains to be done by
local authorities. The immense improvement in London
cowsheds as a direct result of inspection and of milkshops in
various districts of London, Liverpool, Manchester, and other
cities as a result of inspection affords absolute proof of the
great value of this measure. The periodical visit of the
sanitary inspector, and the occasional visit of the medical
officer of health to every milkshop in his district, exerts a
beneficial influence on the milk trade. But the process must
not stop there. Occasional bacteriological examinations of
the milk are also required, and are quite as necessary as
examinations for abstracted fat or added water. Such gross
pollution with filth and sometimes disease germs is at least
as serious an offence as adulteration; and whilst I do not
think that the time has come to legislate in regard to the
degree of bacterial pollution, there can be no question as to
the value of bacterial examination as indicative of sanitary
dairying. In Liverpool 6oo bacterial examinations are made
every year.
Very instructive are the experiments recently carried out

at Montclair in New Jersey, U.S.A., by Mr. Leighton.25
Thi's inspector carried out investigations extending over a
period of two or three years, and proved that the sanitary
conditions of dairies may be judged by the number of bacteria
in the product. He was able in a long series of periodic
examinations to investigate the causes of a high rise or a
marked fall in the number of bacteria present, and he found
that this proved to be " an absolute indicator by which the
care and cleanliness to which the milk has been subjected
from the time it is drawn to its delivery may be determined.
Mr. Leighton's report is certainly a very instructive one, and
may prove to be a piece of pioneer work of value. The
results of his examinations were published in the annual
reports of the Montclair Board of Health, and led to a marked
improvement in milk manipulation in the district.
A perusal of Bulletin 46 already quoted shows how far

America is in advance of Great Britain in respect of the
control of the milk supply, particularly in the following
respects: (a) The increasing use of bottled fresh milk; (b) the
diminution in the practice of pasteurization, the Americans
having learnt that pure milk is preferable- to pasteurized
milk; (c) the enforcement of the dairy laws; (d) the beneficial
results of thorough inspection; and (e) the value of the careful
collection of facts respecting milk. It is not too much to say
that America has gained a march upon us even in the matter of

reports. Such a record as the American report on 200 cities'
if made in this country would lead to such an inquiry into
the methods of the milk trade as would of itself exert a most
beneficial effect throughout the country. The public needs
more information, more knowledge of the exact condition of
things, and it would very speedily demand reform.

It must further be mentioned in connexion with milk dis-
tribution that home contamination requires attention. The
poor have no pantries, and the milk is stored in dirty vessels
exposed to dust and other uncleanness. Education on domestic
hygiene in elementary schools is presumably one method of
counteracting this, and of teaching the importance of the use
of milk. Lady inspectors and health visitors are also able to
assist in this education of the poor, and there is the method
of using bottled milk.
At the same time as instituting new measures of examina-

tion and inspection, the Sale of Food and Drugs Act should
continue to be pressed into the work of protecting milk.
Irregular sampling, Sunday sampling, and more frequent
sampling are required. Adulteration of milk is not getting
less, though it may be changing in process. Mixing of separ-
ated and whole milk, and of condensed and cow's milk, is now
probably more common than the grosser method of simply
adding water to increase volume. Pressure should be brought
to bear to obtain some legislation on the lines of the Depart-
mental Committee's Report on Preservatives. In the work of
dealing with milk sale and distribution there is an immense
field for legislation, local authorities and medical officers of
health.

(d) Special Milk.
The provision of modified milk for infants is perhaps a

somewhat different question to that of the control of the
ordinary milk supply. It is one of supplying a modified milk
as a substitute food for infants containing the essential con-
*- Milk Supply of Two Hundred Cities and Towns, U. Dep. of

Agriculture, 1903, Bull. 46, p. xz8-123.

stituents of breast milk, namely, fat, albuminoids, and milk
sugar, combined in such Droportions as will suit the require-
ments of each individual infant, and free from injurious and
other bacteria and their toxins. In short, it must be made as
much like human milk as possible. Such milk is never ex-
posed to the air, passes to the infant at the moment of
manufacture, is germ-free, and at body temperature.
Infantile mortality has a definite relationship to (a) the feed-
ing of infants; (b) personal care of infants by parents; (e)
housing accommodation; and (d) certain meteorological con-
ditions affecting temperature and the dissemination of dust.
Other elements enter into the problem, but, so far as muni-
cipal action is concerned, those are the four main elements.
If we can succeed in raising the quality, as regards purity, of
the milk on which infants are fed, we shall at the same time
educate the sense of duty towards their infants on the part
of parents. The mischief lies in polluted milk. The sources
of the pollution are not only in unsatisfactory methods of
milking, and in storing and conveying the milk supplied,
but also in dirty domestic conditions, and particularly in
carelessness in the use of feeding bottles. Successfully to
attack, by municipal administration, all the sources of pol-
lution, is at present impossible, but the ideal of public health
administration in respect of infant feeding is a pure milk
supply which needs no sterilization; and towards that end
all our efforts should be directed. Modification of such cow's
milk for infant use will still be necessary. Meanwhile we
must do the best possible under existing conditions, and that
involves Sterilization, modification, and protection from home
contamination. It is also essential that such a milk supply
for infants who cannot be breast-fed, should be under medical
supervision and adopted only in suitable cases.
Without entering into unnecessary details it would appear

that there are five possible means of supplying a suitable and
pure milk for infants: (I) By means of municipal milk d6p6ts
as in France, and at Liverpool, Battersea, and other places;
(2) by one or more dairymen undertaking, by private
enterprise, to furnish such modified milk (certified) under
medical supervision; (3) by obtaining such a supply from
some central institution, company, or society, such, for ex-
ample, as the Walker-Gordon Laboratory; (4) by means of
medical milk commissions, as is done, in part, by the milk
commissions established in the United States of America;
and (5) by means of a voluntary health society supplying
such milk under necessary supervision and control of sources
and usage, as is done, in part, by the York Health and
Housing Association.
The essential points requiring attention are such modifi-

cation of the cow's milk as will make it, like human milk,
suitable for infant consumpton, absolute control of its source
and handling prior to its modification, and prevention of
home contamination by delivery in sealed bottles. At present
it would also be necessary to pasteurize or steri ize such milk.

-'It may be convenient briefly to summarise the chief
advantages and disadvantages of this system:-Advantages:
(i) Infants fed on dep6t milk receive a modified milk suited
to their digestive capacities; (2) the milk is free from
injurious and other bacteria; (3) the mother is saved labour
and mistakes are prevented, as the home preparation of food
for infants, etc is not necessary if modified and sterilized
milk is obtained ready prepared; (4) domestic contamination
of milk is avoided. These four advantages are, in my judge-
ment, of great value. Disadvantages: (X) The object being
the saving of life and the prevention of infant disease, it is
necessary that such a system should be individualized and
placed under direct medical supervision. Indiscriminate use
of such milk is undesirable, and the hand feeding of infants
requires.so much intelligent care that it should not be generally
recommended. (2) There must inevitably result from any suc-
cess of this system a tendency or risk for mothers to feed their
infants on such milk instead of nursing them in the natural
way. Such milk should only be provided for those infants
which for some adequate reason cannot be nurtured on human
milk. Such infants are the exception and not the rule,
and it is undesirable to adopt any method which tends to
lessen maternal feeding or maternal responsibility. Anything
which tends in the direction of placing the responsibility of
rearing infants on the municipality or any person other than
the mother is to be deprecated. It is not a question of senti-
ment, but of fact, to say that the great need of the present
time, in respect of this infant problem, is a better home- life,
more maternal care and feeding rather than less, and a more
intelligent, cleanly and simple mode of rearing infants. In-
fants should be breast-fed, and anything which relieves the
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healthy mother from this duty should be carefully watched.
(3) The cost is at present prohibitive (ts. 6d. to 28. per week)
for the very class of the population it is necessary to assist in
this way. (4) The evidence of benefit is not yet of a conclusive
nature to form an opinion as to how far the use of d6p6t milk
reduces the infant death-rate. But there can be no doubt that,
indirectly, immense benefit is derived.
Admirable accounts of the working of dep6ts and milk dis-

pensaries (gouttes de lait and consultations de mourrissons)
have been written by Rotch, Rothschild, Budin, Variot, Hope,
McCleary,2' and others, to which reference may be made by
those desiring particulars. The movement is certainly one of
great value, and should be looked upon as part of the
larger question of the control of the milk supply. At
the same time as providing a modified milk, some effort
should be made to check the increased use of condensed milk,
which is generally a diluted, sweetened, skimmed milk, little
more than a solution of sugar. Dr. Hope has drawn atten-
tion to the inferiority of most brands of condensed milk, and
Hutchison has shown the harm done to infants by the indis-
criminate use of such milks.27
In conclusion, it will be observed that I think the control

of the milk supply should arise naturally and in part from the
demand of the consumer, and that this should be met by the
enterprise of the trade and by legislation. The milk pro-
blem requires united -effort and co-operation between milk
producers and dealers, guided by a higher standard of demand
from the customer, and controlled by an equitable, uniform,
and vigorous administration of the law by local authorities.
The subject of milk legislation would need a paper to itself, and
elsewhere fa recent review of the matter will be found.28
Here I must content myself by sayiDg that what is required
is, first, simplification and codification of our milk laws; and,
secondly, uniform enforcement of them. At present they are
more or less complex and chaotic and in the hands most
frequently of interested persons, and therefore largely a dead
letter.

II.-HENRI DE ROTHSCHILD, MA.D.,
Paris.

DR. ROTHSCHILD urged the importance of milk control
originating with the consumer and the trade, and the milk
being sold at a price which the poor could afford. Improve-
ment of the milk supply of Paris, he stated, was taking place
every year owing to a more educated public demand.

III.-C. R. DRYSDALE, M.D.,
London.

DR. DRY5DALE said that in England and Wales 77 per cent.
of the population lived in towns. In London people (if
well-to-do) got good milk from such companies as Welford's,
Express, Alliance, and Gloucester. The Americans and
French were far before us in this all-important question. A
good Republic was the best kind of tyranny in this matter,
and the New York plan of inspecting milk was quite admir-
able. In Paris, too, they were far before us in their care for
the milk supply, and we ought as soon as possible to imitate
them. Meanwhile, he would advise Londoners to do as he
had done-that is, to take a few shares in the milk com-
panies. This would give them the power to lecture the
directors and managers as to their duties towards the public
in offering a genuine article fit for human food. Lord
Salisbury once said, "We are the least governed people in
world," and it was difficult to get such reforms carried.

IV.-S. HALLOWS, M.B.,
London.

DR. HALLOWS said: During the past eight months he had
examined between sixty and seventy farms other than those
of the large dairy companies. Out of these sixty or seventy
farms he had been unable to pass one. Why ? Because of
the spider-web-covered roofs, the filthy condition of the yards
outside the byres, the grossly dirty condition of the cows.
The transit of milk spoken about by Dr. Newman showed a
peculiar state of things; here we had the railway servants
helping themselves from the unsealed cans. There ought to
be proper inspectors appointed well acquainted with milk
and all the tricks of the trade. All the milkers and workers

amongst milk should be taught the necessity of absolute
cleanliness. The bottles must be sterilized. The great thing
was that the people must be taught what pure milk was, and
what the dangers were arising from impure milk. With
regard to condensed milkq, after a series of experiments he had
found them absolutely useless as food.

V.-T. LAFFAN, M.R.C.P.I.,
Cashel.

Du. LAFFAN dwelt on the necessity for the compulsory pro-
vision of milk for the working classes, the great necessity for
fixing a standard of purity and for the inspection of dairies,
and the tracing of milk from the producer to the consumer.

VI.-G. F. MCCLEARY, M.D.,
M.O.H., Metropolitan Borough of Battersea.

DR. MCCLEARY wished to point out the disproportion betwefnD
the evils shown to exist and the remedies proposed. Dr.
Newman suggested that the solution of the problem must
come from the consumer-that the consumer must be suffi-
ciently educated and intelligent to appreciate the importance
of clean milk and to demand it from the milk trade. ile
wished strongly to dissent from that view. He did not think
that those who are engaged in the work of preventive medi-
cine had done their duty when they told the consumer that if
he wanted pure milk he must get it for himself. The reform
must come from administration, and, if necessary, from fresh
legislation. He agreed with Dr. Newman that the de-
sideratum is cleanliness in milking rather than model cow-
sheds. Clean milking, however, seemed to imply one of two
alternatives-(l) a revolution in the personal habits of the
milkers, or (2) to replace them by persons of a higher social
standing, who may be trusted to refrain from beginning
milking by expectorating upon the hands in the absence of
external compulsion. Each alternative implied great
difficulties. Again, it was most important that clean
milk production should not raise the price of milk,
for milk was already so expensive as to be prac-
ticallyprohibitive for the poor, who are often obliged to.
have recourse to cheap condensed milks and proprietary
foods. If the movement for clean milk resulted in raising the
price of milk more harm than good would be done. In seeking
a solution of the problem it should be remembered what had
been done in the past to safcguard water supplies and meat.
supplies. The supply of water in all our large towns was now,
from the gathering ground to the supply tap, under the super-
vision and control of the responsible officers of the sanitary
authority. It was now generally held that the inspection of
private slaughterhouses was unsatisfactory, and that the
municipal abattoir was an essential feature in our system of
practical preventive medicine. The milk supply was as
important as the water supply, and the milk problem could
not be solved until the milk supply became a function of the
community in its collective capacity.

VII.-W. N. BARLOW, M.R.C.S., D.P.H.,
M.O.H. Bootle.

MR. BARLOW said that reform in milk supply certainly
depended in part on consumers, especially as regards cleanli-
ness. He suggested certificates from the sanitary authorities
as to cleanliness of shippons and milkshops, and that the
public should buy only from shops and dairies having such

certificates. Contamination of milk often took place from the
cow's tail at the time of milking; that could be prevented by
using an improved covered milking can instead of an ordinary
bucket as commonly used.

THE TEACHING OF HYGIENE IN PUBLIC
ELEMENTARY SCHOOLS,

AND THE INFLUENCE ON THE PUBLIC HEALTH OF THE INFANTS'
DEPARTMENTS OF SUCH SCHOOLS.

By W. NAYLOR BARLOW, M.R.O.S., D.P.H.,
M.O.H., Bootle.

NEARLY every medical officer of health in his annual report
deplores year by year the immense wastage of infant life, and
comments upon the causes contributing thereto. It has been
pointed out that, while some of this is due to neglect and
indifference, very much more is due to ignorance. Hundreds
of lives are lost yearly through ign6rance of how to feed
children. Hundreds of lives are lost yearly through ignorance
of the simple laws of health.

26 JToun. of Hygiene, July, 1004, p.329.
R7Food and Diet&e8, 1902, pp. 442-445; Reports on Health of Liverpool,rig1-i903;* Report on Milk Supply of Finsbury, 3o0, pp. 36-38.
s-Bact rtloivy of Milk, Swithinbank and Newman, I903; and Report on

Milk Supply of Finsbury, I903, pp. 53-65.
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THE TEACHING OF HYGIENE IN SCHOOLS.

A man with a prize dog will take immense pains to learn
how to feed the animal and keep it in health, but will take no
pains to see that his baby is properly fed and clothed, or how
to keep himself healthy.
Many hundreds of infants' lives are lost by reason of

clinging to old superstitions regarding measles and whooping-
cough. They are still considered mild diseases and of no
account, in spite of oft-repeated warning that they kill more
than all the other what are called "dangerous infective
diseases " put together. It is a common superstition in Liver-
pool, that if a child with whooping-cough be taken across the
river when the tide is on the ebb, that the disease will ebb
with it, the result often being that an attack of bronchitis
follows and the child's life ebbs altogether.

Efforts have been made to lift this pall of ignorance by
scattering broadcast leaflets dealing with infant feeding, etc.,
and by popular lectures; but the fact remains that, among
the poorer classes, most mothers cannot be taught; some will
not be taught; and it has now come to be accepted that the
best way to fight the battle is to do what is possible by means
of leaflets and lectures with the present generation, and to
improve the next generation by teaching a few of the
elementary facts regarding personal hygiene, domestic
hygiene, and the feeding of infants to the children (especially
the girl children) now at school.
Now many education authorities, while looking more or

less favourably upon the suggestion that hygiene should be
taught in public elementary schools, say, " But how can we
include this subject? our curriculum is already full to over-
flowing, and there are already many subjects much more
valuable which ought to be taught and for which there is no
room." Others say, "We already teach it in the subject
ealled domestic economy." With regard to objection No. i,
I cannot do better than talke a few extracts from Herbert
Spencer's Essay on Education, a most valuable book, which I
would recommend to all who have not yet read it.
Spencer deplores that the useful in education is sacrificed

to the ornate, especially with respect to women. He says:
"In the treatment of both mind and body, the decorative
element has continued to predominate in a greater degree
among women than men. In their education the immense
preponderance of ' Accomplishments' proves how use is sub-
ordinated to display. When we have named reading; writing;
spelling; grammar; arithmetic; and sewing, we have named
all the things a girl is taught with a view to their actual uses
in life."
Again he says: " If there requires further evidence of the

rude, undeveloped character of our education, we have it in
the fact that the comparative worths of different kinds of
knowledge have been as yet scarcely even discussed-much
less discussed in a methodic way with definite results. Not
only is it that no standard of relative values has yet been
agreed upon, but the existence of any such standard has not
been conceived in a clear manner." Again, " For complete
living it is necessary not only that sudden annihilation of life
shall be warded off, but also that there shall be escaped the
incapacities and the slow annihilations which unwise habits
entail. As without health and energy the parental, the social,
and all activities become more or les3 impossible, it is clear
that this secondary kind of direct self preservation is only less
important than the primary kind: and that the knowledge
tending to secure it should rank very high. Consider how ill-
health hinders the discharge of all duties, makes business
often impossible and always more difficult, and produces an
irritability fatal to the right management of children."
"Vigorous health and its accompanying high spirits are

larger elements of happiness than any other things whatever,
the teaching how to maintain them is a teaching that yields in
mnament to no other whatever!"
One last quotation: "Is it not an astounding fact, that

though on the treatment of offspring depends their lives or
deaths, and their moral welfare or ruin, yet not one word of
instruction on the treatment of offspring is ever given to those
who will by and by be parents. Is it not monstrous that the
fate of a new generation should be left to the unreasoning
custom, impulse, fancy, joined with the suggestions of
4tgnorant nurses, and the prejudiced counsel of grandmothers?
To tens of thousands who are killed, add hundreds of thou-
sands who survive with feeble constitutions, and millions who
grow up not so strong as they should be, and you will have
some idea of the curse inflicted on the offspring by parents
ignorant of the laws of life."
In the face of words like these from such a man as Herbert

Spencer7 can it now be advanced that there is no room- in the

school curriculum for the teaching of hygiene and laws of
health, or that the subject is not of sufficient impor-
tance ?
With regard to objection No. 2, I have looked through

many of the books used in the teaching of Domestic
Economy and, while it is true that in these are included a
great many useful facts, still the useful facts, and what are to
my mind the useless facts, are all mixed up together, and in
99 cases out of ioo the teacher himself or herself has not had
the experience which will enable him or her to pick out the
information which is important-for instance, in the books
which came under my notice I found many pages devoted to
the question, " How to choose a water supply for a town":
many others describing gully traps and the system of house
drainage; many others on "How to choose the site for a
house.' Now these things are very interesting, particularly
so for the teacher, but everybody does not want to be a sani-
tary inspector, and while coming under the heading of
hygiene, it is not the kind of hygiene which is important
from the point of view of teaching those things which will
afterwards be of use to the children.
A short time ago I recommended that the elements of

hygiene should be one of the subjects taught in the Public
Elementary Schools, Bootle. My suggestion was approved of
by the Education Committee, and as a commencement I gave
two lectures to the teachers of the senior girls' classes, and
presented to each a typewritten copy of the lectures, so that
they might impart the information contained therein to the
girls whom they teach. The subject matter of the lectures
was most elementary, but contained what appeared to me to
be the most essential facts under the following heads: (i)
Cleanliness of house and person; (2) ventilation; (3) the
feeding of infants; (4) general remarks on health.

If only a few of the facts taught are remembered much
benefit to the public health will undoubtedly follow. At a
time when the necessity of teaching health matters in schools
is being pressed it seems to me that the time is opportune for
putting an end to what is undoubtedly a prominent factor in
the propagation of infectious diseases. I refer to the prevail-
ing practice of. encouraging children under the age of 5 years
to attend the infants' departments of the public elementary
schools.

I have made careful inquiries as what are the advantages
from an educational point of view resulting from the attend-
ance at schools of children of such tender years as from 3
to 5. TJ'here appear to be none. I am informed by teachers
that children commencing school after the age of 5 years
invariably overtake those commencing earlier, and, from a
perusal of a syllabus of work done in the infants' departments
of the public elementary schools of Bootle, I confess there is
no subject in it of such pressing importance as would require
that children of 2, 3 and 4 years should commence the study
thereof so early. One alleged advantage of the practice is
that the mothers are relieved of their children for about five
hours per day, but I submit that this ought not to receive
one moment's consideration when the disadvantages are so
great and the results so disastrous.
Measles and whooping-cough kill every year more than all

the other infectious diseases taken together, as I have before
mentioned. These deaths practically occur all under the age
of 5. For the past three years in my own town I find that 75
per cent. of all cases of scarlet fever notified were between the
ages of 3 and 5, and that 25 per cent. of all cases of diphtheria
notified were between the same ages, that is, the ages of the
children who attend the infants' departments of schools.
The percentage of deaths from these diseases between the
ages of 3 and 5 to the total deaths was as follows:

Scarlet.... 69 per cent. IWhooping-cough .. 40 per cent.
Measles ... 73 ,, Diphtheria .... 70 cen

It is a fact that the longer children are protected from the
infectious -fevers the less likely they are to contract them, and
not only so, but the older a child is when attacked the less
likelihood there is of a fatal termination to the attack.

It is, therefore, most essential that children should be kept
as far as possible from danger in their earliest years, and the
aggregation of all sorts and conditions of children fromn all
sorts and conditions of houses at ages the most susceptible for
becoming infected with such diseases, to say nothing of the
slow undermining of the health of such children by being con-
fined for five hours per day in rooms often ill-lighted and
only indifferently ventilated, and this at ages when they
most of all require fresh air and plenty of it, is fraught with
evil results. I, therefore, respectfully ask the meeting to
resolve:

I
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That the teaching of the elements of personal

public elementary schools is desirable, it the time

practice of encouraging the attendance

under the age of 5 years should discontinued.

SCHOOL DIPHTHERIA IN THE METROPOLIS.

By C. J. THOMAS, B.Sc., D.P.H.,

Assistant Medical Officer (Education) to London

DURING the last two years of its e-xistence

Board for London gave increased facilities

diphtheria and the prevention of its spread

The following remarks form a review of the

gained, and may contain some points of interest

when the control of elementary schools in

coming into closer relation with bodies having

powers.
The proportion of the total amount of diphtheria

be ascribed to school influence has been greatly

the cases in London during this period of

from homes from which children attended schools,

found that i6 per cent. could be definitely

influence. This was at a time when every

being made to arrest the spread of diphtheria

schools; as, moreover, voluntary schools

within the scope of this inquiry, it is clear

fluence ordinarily must account for much i6

cent. of the whole. It should be mentioned

period under consideration 48 per cent. of

of diphtheria came from homes from which children

attending Board schools.
Although the proportion of diphtheria due

ance is considerable, it is the factor which is

able of all to control, as I will endeavour to sliow.
provements likely to accrue from the wholeof

schools in a district being brought under one

rity need no pointing out. The methods

pursued are the following: The head teachers

special form each ease of exclusion for diphtheria,

actually in a suffering scholar or on account

theria in the home; they arerequired to

the form the cla-sroom which the child

the date of last attendance. These returns are

continuous observation, and as soon as any suspicion

influence shows itself a visit is made to

attendance registers are first closely scrutinized,

explanation is required of all absences, especially

children who have been away and returned

In any case of the slightest doubt the child

special examination. The importance of thus

mining the registers cannot be too strongly upon;

frequently the origin and courbe of the outbreak plainly

marked in the book. Next, each child in the

classes is separately examined, and every

clinical symptoms is set aside for bacteriological testing;

these are added all children coming from recently-infected

homes and children who have been noticed recently

the teacher. By swabbing selected children

carriers are usually discovered and excluded,

does it happen that the disease still spr4ads;
a second visit must be made, and each member

swabbed.
From September, 1903, to May, 1904, twentywnine

outbreaks were investigated, and the following

children were found by bacteriological proof

the complaint:
Per cent.I

Actual mild cases in attendance .. ... .. 80
2. CasesconiiD g from infected homes, presentingptoms.. ... .. .. .. .2.. I

3. Cases of recrudescence after absence notified diphtheria

(return cases) ..... ... ... ... ...
6

4. Carriers without symptoms ordemonstrable contact... ...

Thus it appears that mild cases in actual

far the most serious cause of school spread,

So per cent. of the total. This is fortunate,

tion is easy.
At Chisenhale Road Infants' School in June,

had occurred, and 6 cases of exclusion on

Fifteen children were selected for swabbing account

ptoms and 34 for other reasons; 5 children 49
diphtheria bacilli on culture; but all 5
senting clinical symptoms, such as rhinorrhoea, adenitis,
anaemia.

At Atley Road Girls' School in April and 1904,
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20 cases of actual diphtheria or exclusims. Amongst 44 children
swabbed 4 were found to have diphtheria, sore throat at the

time of examination, the other 3 sisters been away from

school as shown by the class registers;
given by the

nistress was that they had no boots; they betrayed
clear signs of recent illness, and gave diphtheria bacilli on

culture.
During September. 1903 two children and the teacher of a class at

Creek Road Infants School contracted diphtheria. class was ex-

amined, and amoDgst the children to have a sore

throat with a small patch of exudate tonsil; pure culture of

diphtheria bacilli was obtained. This
features of great

interest. She was the next door neighbour of a boy who

had recently returned from a fever hospital diphtheria; on obtaining
a culture, this boy also had diphtheria throat. R. G.,

with a sister, D. G., were both excluded a few days
an indignant letter was received from that he had

taken R. G. to three medical men who scouted that she had

anything the matter with her. One
sent a certifi-

cate stating that R. G. was absolutely free from infection-doing thts
without bacteriological examination-and the fatlher demanded explana-
tion and compensation; two days after receipt letter and

certificate the sister, D. G., contracted diphtheria

fromR. G., and was taken to a fever hospital. examined in

another three weeks, and it was found
clear, but.a

copious discharge was present in the rawness. On
testing, diphtheria bacilli were still present discharge.

As an example of Class II, Wilton Road Infants' Department may be
taken, when in March, 1904, a serious place. Oainvestigation, on March tth, it was number of

cases had occurred in Class A, and amongst all the girls
were swabbed, therefore, and amongst O. found to be

carrying Klebs-Loeffler bacilli. She who had died

of diphtheria a short while previously. her exclusion a numbew

of notifications came to light of cases in Class G.;
the incidence on this class also ceased of H.O., but.

it was elicited uipon the next visit that of H.O., had
been a scholar in Class G, and had automatically exclusion:
The outbreak at this school, therefore, brother and

sister who acted as carriers, and whose
recently died

of diphtheria. Had they been bacteriologically contacts the

fact of their being hosts of the Klebs-Loefiler would have been

ascertained and the outbreak

An example of Class IIIis seen in an outbreak at St. Clement's Road
Iofants' School during October, 1903. cases diphtheria were

notified in quick succession from one
amongst the

boys of the class, and none among the boys,

numbering 24, were therefore examined andin one

alone diphtheria bacilli were found in
although the

throat was clear. This boy had just returned hospital fox

diphtheria.
Children presenting slight clinical symptoms are over-

whelmingly preponderant amongst those spreading disease
in school. Of almost equal importance point of

view of obtaining control over school outbreaks is the fact.

that the vast majority of carriers are found definite age-

period. Over 85 per cent of the cases discovered been

between the 5th and 8th birthdays, and of 6o

per cent, have been amongst 6-year-olds. remarkable

fact requires explanation. I think it may the

following considerations.
The diphtheria notifications at various

age-periods in
London average per i,ooo living at each follows:

Per Per

Age-Periods.
I

,00. Age-Periods.
I,

0oo.

Under year .. ... I.96 6-7 ... ... 7.85-
I-S ... ... 6.07 7- 8 ... ... ... 6.oo

2-3 .. ... 7-39 8-9 .. .. ... 4.66

3-4
61 9--0 .. .. . 3 93

4-5 ... 9.67 10-15 ... ... .2.92
5-6 ..... . ...18

It thus appears that the years of heaviest incidence

to 4 and 4 to 5; there is a slight drop from 5 to 7

there is a considerable drop, and from 7 to

siderable drop, afterwards the incidence becomes relatively

level. Thus, between the ages Of 5 and passing

from a condition of high susceptibility to

munity. It is reasonable, therefore, to numbers

of children during this age period are in which

they may be liable to slight unrecognized

diphtheria. If diphtheria attacks a child the

age Of 5 the probability is that the child

severe attack, and will not remain in the

disease; indeed, in no single instance amongst outbreaks

investigated has a babies' room been found of

spread of diphtheria in a school. If diphtheria a

scholar in a class over the age of 8 and he attend,
it is to be supposed that the children in rela-

tively high immunity, and so many of
rate, do

not suffer from slight attacks. Between 5
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bowever, if a child attends with diphtheria, a large proportion
of the children are -liable to attack in a slight form, and the
elass becomes a source of danger, a few of the chil-lren being

Ill enough to get the disease recognized as diphtheria. some
-carryiog it home, and being excluded on account of diphtheria
in the houee, and more continuing to attend with slight
.clinical symptoms.

Thus, at Single Street School, in December, 1903, it was found that a
mild epidemto of sore throat had been slowly workiog its way through
it. I. (aged 7) for six weeks, although there had been only three caaes of
notified diphtheria. It was found that 29 out of 54 children had
suffered from the illness of which the characteristic symptoms were
vomiting and sore throat, but in no case except those notified had the
-complaint been severe enough to keep the child from school more than
one day. It was very easy to tell on inspection of the class which
children had suffered, their pallor and listlessness contrasting with the
ruddiness and liveliness of those who were well. On bacteriological
-examination two children showed diphtheria bacilli still, and on their
exclusion the outbreak ceased.
At Eleanor Road School in May, 1904, 20 cases of diphtheria or exclu-

sions occurred; they had been connected with the class aged 6-7 and the
baby room; these two classes were swabbed; 3 cases of dipbtheria
were discovered amongst the former, and none amongst the babies. On
exclusion of these three children the outbreak ceased.
The prevalence of diphtheria organisms in the general popu-

lation is a question of great importance. Out of 1,027 swabs
taken from September, 1903, to June, 1904, diphtheria organ-
isms were found 77 times. The true diphtheria organism has,
tberefore, been found in 7.5 per cent. of cases ex2amined. This
is amongst children in infected classes; the percentage of
true diphtheria bacilli in the general population in London
at present must be very small indeed-mueh less than has
been sometimes suggested. The pseudo-diphtheria organism,
hiowever, was found in 27 per cent. of cases. At first, owing to
the incertitude that existed as to the signifieance of this
organism, children giving it were excluded on suApicinn; this
led to so much dislocation of school attendance that later this
procedure was discarded, and it has been found to be quite
sufficient to exclude cases of true diphtheria bacilli; the out-
breaks ceasing when all children harbouring the latter are
-discovered and excluded.

School closure has only once been resorted to in the last
twenty-nine outbreaks, and on this one occasion it was done
at the urgent request of the local medical officer of health;
the same steps, however, with regard to swabbing and detec-
tion of carriers were undertaken before closure, and there is
nlo reason to suppose that these measures would have been
less efficacious in this instance than in all the other cases.
The objections to school closure are:
I. It is unnecessary where proper facilities for bacterio-

logical diagnosis exist.
2. It may be harmful in that carriers are undetected, and

{nay go on spreading the disease amongst playmates.
3. There is no guarantee that at the end of the closure

-period all the scholars will return free from infection.
In this last connexion the question of protracted infection

is of importance, and is well illustrated by the following
-case:

At Lewisham Bridge School, in September, I903, a few cases of diph-
theria occurred in a class room of seventy children. The medical
officer of health was anxious to close and exclude all she children, but
it was felt that the more scientific procedure would be to discover the
-carrier cases, and exclude them only. Accordingly the children were
sll examined, and two were found harbouring diphtheria bacilli. On
the exclusion of these two cases the outbreak subsided entirely. One
-case, R. C., aged 6, had a profuse nasal discharge; he was kept under
observation for some time; his exclusion took place on September 2gth;
on November xith he was re-examined, and diphtheria bacilli were
-still present; on December 8th he was again examined, and, although
the nose now was free from diphtheria. a culture from the apparently
healthy throat still gave Klebs-Loeffler bacilli, althouRh this time they
greW in bizarre and degenerate forms, showing that their vitality was
on the point of exhaustion. In this case, therefore, the diphtheria
bacilli persisted in a throat over seventy days. Had the children been
-excluded-say for twenty-one days-this boy would have returned with
the others in a still infectious condition, and closure would have been a
failure.
To recapitulate the main facts dealt with in this paper:
I. Diphtheria is spread by schools to a certain and con-

siderable degree.
2. It is spread by direct personal transmission.
3. It can be checked by swabbing and excluding children

carrying diphtheria organisms.
4. These children are chiefly mild, actually suffering cases.
5. Their age is usually between 5 and 8.
C. Pseudo-diphtheria organisms may safely be ignored.

*7. School closure for diphtheria should be looked upon as
a confession of impotence and defeat.

8. There is urgent need of greater recognition even on the
part of medical practitioners of the rOle of slight cases and
carriers. In many instances children sent home by the
teachers have returned after seeing a doctor who has said
they were not suffering from diphtheria, although their
throats swarmed with diphtheria organisms.

9. All contacts with diphtheriacases should be rigorously'
swabbed before being allowed to mix with the general popu-
lation. Disinfection of homes without this precaution is
futile.

1O. Much greater facilities for bacteriological examination
need to be provided.

ii. Could not the annual report of medical officers of health
dealing with such facts as these become a means of education
on these points? At least could they not be distributed to
each member of the profession in the sanitary district ?-a
practice I believe not usually carried out.

Dr. DAVIES thought diphtheria prevalence could be effec-
tively dealt with on the lines indicated by Dr. Thomas. In
Woolwich the cases of diphtheria had been fewer during the
last eighteen months than for thirteen years previously. This
was attributed to (i) the local medical practitioners having
had their attention called to the prevalence of mild
(especially naval) casesof diphtheria going about and acting
as sources of infection, were on the look out for such cases
and made frequent use of the bacteriological diagnosis pro-
vided by the Borough Council; (2) the active measures taken
by the London School Board-chiefly in the person of Dr.
Thomas-in dealingwith school outbreaks of diphtheria ; (3)
the practice in the local hospital of the Asylums Board of
not sending out cases until they were culture free.

Dr. RICHARD JONES thought the spread of diphtheria in
infants' schools was undoubtedly due to the wooden pencil
holders supplied to the children. The teaching of hygiene
should be made compulsory. The Merioneth County Council
have resolved from the recommendation of the Education
Committee to make the teaching of hygiene and the prin-
ciples of temperance in all their schools compulsory.
Dr. HERBERT JONES (Hereford) pointed out that now that

Article ioi had been eliminated from the Code of the Board
of Education, single children could not be excluded from
attendance at school.

Dr. MEREDITH RICHARDS (M.O.H. Croydon) agreed as to the
futility of school closure in dealing with diphtheria. He had
only once found it necessary in the last five years, and then
only because school managers would not co-operate. He
thought pseudo-diphtheria could be neglected unless occur-

ring in known contacts, and pointed out the necessity of co-

operation between medical officers of health and medical
officers to schools, and for legal power to examine children
in school. Ringworm cases should be excluded until all
suspicious hairs were found free of spores at the municipal
laboratories.
Miss THEODORA JOHNSON (Principal of the Swedish Institute

for Physical Education) drew attention to the movement in
favour of the teaching of hygiene and to the memorial pre-
sented to the President of the Board of Education. Miss
Johnson had been a lecturer on this subject with seventeen
years' experience m Bristol and Clifton, but in no instance
had she been able to get the most important subjects of
physiology and hygiene taught in schools; the curriculum
was overcrowded, and there was still the old-fashioned and
most incorrect idea that the subject was " improper." She
would most strongly urge all members of the medical pro-
fession to do their utmost to forward this question, as there
was no other of so much importance alike to the individual
and to the nation.
Dr. LUTOSLAWSKI (POland) said that the teaching of hygiene

in schools tended to improve the habits of the people as far
as health was concerned, and the medical profession could do
very much in this direction. But there was a difficulty, in
that medical men themselves knew too little about the matter
of private hygiene. Every ordinary curriculum of a medical
school ought to contain a course on personal and domestic
hygiene.
Dr. J. MCGREGOR ROBERTSON took occasion to question the

value of the teaching of hygiene in elementary schools, not
from the point of view of the desirability of the teaching but
from the point of view of its practicability. In his experi-
ence it was impossible to give the time necessary to teach
successfully even the elementary phiysiological facts on which
hygiene was based. A second difficulty was that at present
there was no elementary textbook suitable for such teaching,
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most of the books being designed to meeting the require-
ments of the Education Dppartment, so that they were
mere compilations of physiological facts rather than simple
expositions of elementary physiological ideas. He thought,
therefore, it was a waste of time to attempt at present to
teach physiology and hygiene in elementary schools, and an
injury to the scholar, and would continue to be so until a
radical change were made in the character of the curriculum.
A previous lady speaker had referred to the interest
exhibited by working women and girls in a course of lectures
given by herself, and to the usefulness which she had reason
to believe had followed; he admitted the value of such
lectures, but it was no argument for attempting to force
physiology or hygiene into an already overloaded curriculum.

DISCUSSION ON
POVERTY AND PUBLIC HEALTH.

I.-T. P. WHITTAKER, M.P.
ALCOHOLIC BEVERAGES.

THE bearing of the use of alcoholic beverages upon poverty
and public health is very close. The annual outlay on them
is a heavy burden on the nation. For the great mass of the
people it isan expenditure incurred at the cost of inability to
provide much that is essential to health, efficiency, and well-
being.
The expenditure on drink in theUnited Kingdom is about

£18o,ooo,ooo a year. In England and Wales it is about
£15o,ooo0oo, which represents an annual average outlay of
about£18 per family for the non-abstaining working classes
and those who have working-class incomes, and about£46 per
family for the other non-abstaining classes.
People with working-class incomes cannot afford such ex-

penditure as£18 a year on drink. It represents about one-
seventh of their income. A prudent expenditure in other
directions of that one-seventh would make an enormous
difference.
Many of the problems of public health, especially amongst

the working and well-to do classes, resolve themselves into
questions of cash. People are usually badly housed, over-
crowded, and insufficiently and unhealthily fed, and children
and delicate adults are not satisfactorily cared for because
the money required to enable them to provide what is neces-
sary is not available. The main reason why so little money
is available for the essentials of decent and healthy existence
is that so much is wasted in other directions.
We talk about the housing problem. As a nation we spend

more on drink than onhouse rent.
We talk about the underfed. We spend more on drink than

on butcher's meat, bacon, ham, poultry, and game put
together. We spend more on drink than on bread, flour, milk,
butter, cheese, and eggs.
We talk about facilities of communication to enable the

people to get out where the air would be purer and the dwell-
ings more spacious. We spend enormously more on drink
than we do on railway, tram, and omnibus fares, or than
would provide free communication to enable everyone to live
in the country.
We complain about rates and taxes rendering it impossible

for us to provide funds for much that would promote the
physical, mental, and moral well-being of the people. We
spend as much on drink as all our rates and taxes amount to.
We talk of old-age pensions. Theworking-classfamilieswho

are non-abstainers spend as much per head as if put aside
from aged 20 would provide a pension of £2 a week for life
for every one of them that reaches 65 years of age.

It is not, for the most part, that people have not got the
money. It is that they have not the common sense and the
self-respect to use what they have properly, and to live
decently and cultivate their faculties and powers; and the
community devotes far too little of its time and attention to
encouraging and developing these qualities, and to sup-
pressing temptations and facilities which militate against
them.
We think too much of the easy philanthropy which alle-

viates results and too little of the genuine reforms which
would remove causes. It is useless to tell us that the people
have not got the money to live under far better conditions
than they do. There are, of course, cases of genuine and
unavoidable poverty in which that is true. But in the main
it is not true. The reat majority of them either have or
might have the money. The fact that such an enormous
sum is spent by them on drink proves beyond question and

'dispute that they haveit. It is not available for the neces.
saries of decent existence because it is squandered on drink
and folly which drinking encourages and begets. The result,
is miserv, weakness, incapacity, disease, and innumerable
social difficulties culminating in a terribly high death-rate
especially amongst children.
Great masses of the people are brought up and live under

conditions which render health, strength, efficiency, and self-
respect impossible. They do not get food enough to ade-
quately support life. Their clothing is defective and
deficient. They are never properly protected against cold
and wet. To a large extent they live in overcrowded, dismal,
and unwholesome houses, and amid surroundings which
render good health, cleanliness, sweetness, and comfort im-
possible. They live like animals. They marry early and
have large families. The birth-rate amongst these people is.
higher than amongst tradespeople and the middle classes.
In London the birth-rate perI00 women betweenI5 and 4S
years of age is three ti'mes as high in Bethnal Green, White-
chapel, Southwark, and St. George's in the East as it is in
the best districts in Westminster, Hampstead, and Kensing-
ton. The inexorable laws of nature step in, and these poor
little waifs die off like flies.
In London in I90I there were 727,389 persons living more

than two in a room in tenements of four rooms and under.
More than two in a room means counting kitchens, sitting-
rooms and bedrooms; 120,372 were four or more in a room ;
1I,922 were six or more in a room. In the Boundary Street
area in London, which was cleared for a housing scheme, the
death-rate was 40 per i,0oo; in the Clare Market area it
ranged from 40 to 50 per i,ooo; in the Cable Street area it was
44 perI,ooo. In the Norfolk Street area it was 50per Io.oo as.
compared with i8 per i,ooo for the whole parish of Islington.
The death-rate for London as a whole is about 20 per iooo,0
but it ranges from 14 to i6 per i,co0o in Hampstead, Lewisham,
Plumstead, Wanidsworth, etc., to 28 to 30 per I,000 in?
Holborn, Southwark, Limehouse, St. Luke's, and the Strand9
districts.
In Central Manchester the death-rate is two and a-half

times as high as in some of the suburbs,
In London the death-rate from consumption, pneumonia,

and other respiratory diseases is three to four times as higb
in some districts as in others.
In England and Wales, as a whole, the expectation of life

at birth is 432- years. In Manchester it is 283 years. In.
London two out of every seven persons die in a workhouse,
a hospital, or an asylum. Of the males one in three so dies.
If we eliminate the middle and well-to-do classes, this means
that of the working and poorer classes, every other boy or man
dies in a public institution. It means that of the very poor
very few die in the homes in which they live.
The death-rate amongst children is terrible. It is from four

to five times as high in some districts in London as it is in
others. In York, during the first year of life in the poorest
districts, it is 247 per ,0oo0, in the best working-class districts.
it is 173 per i,ooo, and amongst the servant-keeping class it.
is 94 per 1,ooo.
Those who struggle through the pitiless hail of want,

neglect, disease and death, do not escape unscathed. They
grow up feeble and stunted, mentally and physically. From,
the outset they are badly equipped for the struggle that is.
before them.

Social problems are complex, and causes and results act
and react. Poverty, weakness, and degradation tend to create
and perpetuate the conditions which cause them. No doubt
poverty, ovei crowding and insanitary conditions tend to pro--
mote drinking, but it is also true that a very large proportion
of the poverty, overcrowding, and residence amongt those
insanitary conditions is due to drinking. Drinking is far
more the cause of poverty than poverty is the cause of
drinking. The largest consumption of drink is not amongst
the very poorest. Many of the poor are where they are
because of the drinking of themselves and others; but when.
they have sunk into the direst poverty they are not the
heaviest drinkers. They have not got the money.
There is the most drinking and drunkenness when trade is

-good and the country is prosperous. It is far more prevalent
in wealthy manufacturing and mining districts than in poor
agricultural ones. When trade is bad the drink bill falls.
rapidly and the arrests for drunkenness diminish greatly.
Speaking broadly, people do not drink because they are poor.
They are poor because they drink, or because those with whom
they are connected have drunk and do drink.

It is not only those who actually drink themselves whos
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suffer. Children, who because their parents drank, are in-
sufficiently fed, badly housed, never properly taught and
brought up to no regular trade, are condemned, almost inevi-
tably, to a life of poverty and misery. They may, when they
grow up, in spite of these difficulties, tendencies and sur-
roundings, be sober and steady, but with their diminished
vitality, low nervous tone, and weakened vital organs, they
are almost certain to be more or less feeble and incompetent.
They have little capacity to endure fatigue or resist disease.
Their recuperative power is small, and they readily fall
victims to strain, temptation, and insanitary surroundings.
Consequently, though they may themselves be sober, the
poverty into which many of them drift is the result of drink,
because it was owing to the drinking habits of their parents
that they are what they are.
"Lack or irregulariby of empioyment" is a common ex-

planation of poverty, but closer inquiry frequently discloses
the fact that employment has been lost because of irregu-
larity, unreliability, or incompetence, resulting directly or
indirectly from the drinking of themselves or others. Sick-
ness and physical inability to work are often also similarly
accounted for. Charles Booth says that drink must be
accounted the most prolific of all the causes of pauperism.
There can be no doubt that if the poverty which is so caused
were prevented, the problem of dealing with that which is
the result of genuine misfortune would be enormously sim-
plified.
Overcrowding and the slums are not nearly so much the

cause of drinking as drinking of overcrowding and the slums.
By far the greater part of the drinking of this country is done
by those who are or might be well and comparatively well
housed and circumstanced. The dwellers in the slums are
not there because they cannot find house accommodation
elsewhere; for the most part they will not go elsewhere.
When the London County Council built its first block of new
dwellings in Bethnal Green and gave the opportunity of
taking them to the tenants of the first batch of houses which
were to be demolished, only iI out of goo went into the new
buildings, and they did not remain. They prefer the slum
and its freedom from restraint, order, and cleanliness, and
also because they are allowed to overcrowd. Tenements
which are let at a high rent per room become comparatively
cheap per person if the tenants are allowed to crowd into
them twice or three times as many per room as are permitted
in well-managed dwellings. Those who live in well-managed
blocks of industrial buildings must be sober and respectable,
and overcrowding is not allowed.
The experience of those who work in the slums is that as

seon as they make any of the people there abtainers they
move away. The difference which the saving of money pre-
viously spent on drink makes to those who have become
atcustomed to live on marvellously little is enormous, and is
only equalled by the change which takes place in their self-
respect, their cleanliness and appearance, their health, and
their family relations.
In the coal and iron districts of this country there are

places where all the cottages have been erected by the owners
of the works. They are all alike. The menwho live in them
work at the same employment and earn the same' rate of
wages. Go through one of these industrial villages. Many
of the houses are bright and clean, and the women and
children are happy and well-cared for. Others are dirty,
miserable, and neglected. The cause of the difference is
almost invariably drink. Exchange oF homes would not
change the character of the occupants. The occupants would
speedily transform the homes. The people are not what
their houses make them. The houses are what the people
make them.
Not only does the expenditure of money on drink and the

waste of time which it involves, and the loss of earnings
which results, lead to families being badly houwed and
insuffi2iently clothed and fed, but the drink itself is injurious
and tends to weaken physical vigour and shorten life. even
when taken in quantities which are usually considered
moderate. Carefully-recorded insurance statistics demonstrate
that as compared with carefully-selected moderate users of
alcoholic liquors, total abstainers from them have during the
strenuous working period of life-from 25 to 6@ years of age-
an annual mortality-rate 40 per cent. lower. No questions of
poverty and slum. dwellings and surroundings come in there.
The injurious edects of alcohol, when the surroundings and
conditions are entirely unfavourable, are much more marked
an1 disastrous.
'Cnsequently, on the one hand, inability to secure satis

factory housing. food, and clothing, because the money that
would provide them is spent on drink, results in conditions
which beget disease, and on the other hand, the consumption
of the drink thus improvidently bought also deteriorates
physical vigour, predisposes persons to disease, and renders
them less able to resist and overcome its attacks.
Again, both drinking and physicial deterioration render

ppople less able to do their work and discharge their duties,
with the result that they lose their employment or earn less
than they should. The temptation to drink increases as the
difficulties of their position accumulate and the moral power
to resist the temptation weakens; and, as though it were the
object of legislation to make it easy to do wrong and difficult
to do right, our licensing system has resulted in placing
facilities for drinking in the greatest number precisely in
those most crowded and poorest parts of our towns where the
very condition and character of the people render it most
necessary that they should be helped and protected against
the greatest enemy to their health and well-being.

II.-Mrs. B. BOSANQUET.
PAUPERIZATION AND INTERESTS.

MANY cauees have combined within the last quarter of
century to emphasize the fact that large numbers of ou
fellow-citizens are leading very unsatisfactory lives. That is
perhaps describing the position too mildly. It seems
probable that in the light of the more complete
knowledge of the future, all we of the twentieth
century shall appear to have led unsatisfactory lives;
and a better statement would be that at the present
moment one section of the community falls far below the
standard of health and general well being which seems im-
perative to the knowledge and conecience of another section.
It is this divergence between the standard of the better in-
formed and the attainment of the backward, the clash between
what we desire and what they practise, which is mainly re-
sponsible for the growing importance which the problem
assumes; and it is in itself an omen of the happiest signifi-
cance, as indicating an increasing sympathy and unity of
interest between different classes in the community. The
one danger is that this sympathetic interest, unless properly
guided, may lead to injudicious action. It is natural that we
should all be eagerly seeking for the best, that is, the surest
and quickest methods of removing the evil from amongst us;
and it will not be unnatural if our sympathy tends to outrun
our wisdom and unwittingly to aggravate the problem.
Against this danger meetings such as this of experienced
men and women taking counsel together should be one great
safeguard. I need not occupy your time in demonstrating
that the evil exists-we are all of us only too familiar with it
-so I will try to indicate as concisely as I can the main out-
line of its causes and remedies as they appear to me.

I have said that the discord which is troubling us in heart
and conscience is a discord between the knowledge and ideals
of one set of people and the actual conditions of life of
another, and I wish to emphasize this point of view; for if
the discrepancy were between the knowledge and ideals of a
class and its own attainment, then the problem would be
infinitely smaller and the solution close at hand. I mean
that if the backward people cared and knew only half as
much about their own health and comfort and progress as
we do for them there. would be comparatively little difficulty
in its attainment. I do not think I am unjust in saying that
the great mass of these backwards are indifferent to dirt and
meanness. and have no keen or definite desire for any other
way of life; the greater ease of an indolent squalor blinds
them to its repulsiveness; and their ignorance both of the
blessings and of the laws of health makes many things
aeceptable to them which we should repudiate. We all
know, of course, that there are victims of misfortune who
are forced into surroundings which are thoroughly uncon-

genial, but these are comparatively few and easy to rescue,
and I should like once more to bear witness against the ardent
conviction of the inexperienced almsgiver that a dirty home
is the necessary sign of deserving poverty. When the love of
cleanliness exists it never fails to show itself to the experi-
enced eye even in the most adverse circumstances.

If I am right, then, an essential step towards progress is to
make people care for the right things. I think we should not
be in too great a hurry to assume that our standard is the
only right one, and that every one should care for the things
we care for. I am not even sure that the methods of sanita-
tion now held up for our acceptance are always on the right
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lines. But we cannot be far wrong in desiring

should conform more or less closely to a type

capable, and cleanly life, below which they are

danger both to themselves and to the community

Let me enumerate briefly the physical conditions

eharacterize the kind of life we deplore. They

speaking, dirt, overcrowding, insanitary houses,

insufficient or inappropriate food and clothing;

must add the presence or results of disease in

organism itself.
You will all agree with me that there is no single

for these very various evils; each calls for

remedy, in devisingwhich the whole skill of

required. But it is not these particular remedies

asking you to consider here; it is the general

application. The medical and sanitary experts will

particular remedies for drink, disease, and physical

ness; the point I want you to consider is how these

may be most effectually and universally

short, I want to urge the importance of a definite

reform.
For in opening up our attack upon these evils there

quite distinct policies between which we have choose:

choice being largely determined. as I think, by

care which wehave given to analysing their causes.

There is first the policy which assumes that one

these very dissimilar results are due to the

namely, poverty; and which, therefore, aims

plying from outside what is more obviously

assumes that the recipients are desirous and capable

the healthier life. and are debarred from doing

poverty alone. This is the policy which thinks

reform lies through free meals and clothing,

housing, and other subsidies from charity

institutions.
The other policy is adopted by those who have

these evils frequently exist where there is

account for them, and are driven, therefore,

deeDly for the real causes. These they find

those dispositions, faculties. and interests, which

to sum up in the word"character "; and they find,

over, that poverty itself is frequently but one amongst

outcomes of this lack ofcharacter. Hence

that the true method of attack is to strike

root of the evil, and by education and the healthy

of interests, to arouse the energies and knowledge

lead the backward into the ranks of the forward.

Let me illustrate by a few typical cases, how

question is of choosing right away of applying

Sanitaryexperts tell us thatonegreat causeof vice,

is overcrowding and insanitation. Desiring to apply

ledge rapidly and effectively, some authority

tary area and puts up dwellings of themost approved

of two things happens; either they permit the

to take possession of the new, dwellings, in

are soon reduced to dirt and squalor; or-and is

generally happens in London-the authority

respectable tenants, and the old inhabitants

a new slum elsewhere.
Or take an instance quoted by the chairman

mingham Housing Committee in last week'sS pectator:*'

owner was called upon by the Housing Committee

large sum of money on two courts. He did

was required, yet now, six or twelve months

tenants have made the houses almost as dirty

this is in no way due to the way in which

done." Now I do not say that the reformers

build new houses, or to insist on the repairs

do say that they failed entirely to make the

lead more healthy lives.

Take another instance. The children in elementary

schIoo being badly nourished, the remedy naturally

is good food, and the reformer institutes meali
inevitable result is that many mothers, relying

meals at school, reduce the number of meals

evil, instead of being reduced, is spread over

wider area.
Or another: the doctors tell us that the great

infant mortalityii insufficient or impure milk. proceed.

therefore, to supply sterilized milk in bottles,

ourselves confronted with two difficulties-on

that mothers may be tempted by it to cease

children: on the other hand that, owing to

association between bottles and medicine, they are

to regard milk as a medicine, and will only give it to their
children so long as they are definitely ill.

It really seems sometimes as if all our efforts were useless.
And yet the fault lies in no sense in the remedies themselves;
it is our application of them which is wrong

It is absolutely necessary that before we can make any pro-greps at all we should enlist the people themselves on our
side, and to do this we must influence their minds, must get
them to take an active intelligent interest. It is a far more
difficult task than one of handling bricks and mortar, and
food and clothing; but it is essential. If we can make them
care fop clean houses we can give them clean houses to live
in; if we can make them take an intelligent interest in their
children they will not fail to feed them; and if we can teach
them something of the relation of food to the needs of growing
children they will feed them properly.

It may be asked what proof I can offer that it is mainly
ignorance and lack of interest which are at fault, and not
poverty alone. I appeal for support mainly to the experience
of intelligent workers amongst the poor, who have learned
slowly but surely how uncertion the connection is between
good earnings and a good home. For those who find a greater
security in figures I may refer to the rough test afforded by
Mr. Rowntree's investigations in York. You will remember
that of his 27 per cent. living in conditions of apparent
poverty over I7 per cent. were in receipt of incomes which
should have raised them out of it, while less than ioper cent.
had incomes insufficient for a healthy life. Even on this
rough test, therefore, the great majority might have led
healthy livesif they had known how and cared to. But more
than this, we who have seen much of the lives of the poor
know how often in cases of exceedingly small income, of real
poverty, the worst forms of evil are absent. That is, the
homes are clean. the children are healthy and well cared for,
and the family life sober and industrious.
Now, you will grant me that in those numerous cases where

people live unhealtby lives through sheer ignorance or self-
indulgence the only remedy is education and stimulus. To give
money in such cases is simply to subsidise the public-house
and gambling; to give food is to set free more money for the
same purpose; to feed the children at school is to check the
supply of meals at home; while no one has been ingenious
enough to even suggest a gift which will make lazy people
clean.

It is not so immediately obvious that this policy of sub-
sidizing is useless in cases of real poverty, but it is just as
certain, except under very definite conditions and in verydefinite cases of misfortune.
Consider with me for a moment whatare the conditions

which make men efficient workers, capable and strenuous.
Some of us, no doubt, work from ambition and the desire to
rise to thehead of our profession; others from sheer love of
our work. But for the vast majority of men the chief motive
is the sense of responsibility for their own lives and those of
their family. To allof us in some degree, to most of us in a
very great degree, work is repugnant, and strenuousness is
difficultD it is much easier to let ourselves go, to workl ittle
rather than much, to be slack rather than efficient. Against
this natural indolence there is no spur so effective as a man's
interest in the home and wife and children for whom he has
madehimself responsible. Here and there are men with
wider interests, who do not need this spur; but this is, or may
be the common birthright of all mankind, and deprived of
it the majority lack either courage or strength to live
strenuously. Torealize what a man becomes who hascuthim-
self adrift from these natural interests without substituting
others as potent, we need only turn to the forlorn tramps and
vagrants who drag out their listless and useless lives in
wandering between casual ward and common lodging-
house.

It is for this reason that any movement which tends to
lessen a man's responsibility for his own family life does far
more to increase than to lessen poverty. You may urge that
you are only helping a man to fulfil his responsibilities,
that you have no intention of undertaking them altogether;
and between individuals, between friends and neighbours,
this is a possible though difficult position. It is next to im-
possiblewhen the movement becomes a general one, and
somecbaritable or State institution intervenes toshare the
work of providing for the daily needs of the family. The
people who are ready to impose upon the benevolence of a
neighbour are comparatively few, but still -fewer are the
people who are at all reluctant to get all they possibly can
from an impersonal source of charity or relief; and so the
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springs of independence are relaxed, and consciously or un-
consciously men become less strenuous, less efficient, and
worst of all less interested in their families. It is an old
saying that everybody's business is nobody's business, and it
is impossible for me to take the same interest in discharging
a difficult duty when I know that just in proportion as I
neglect it some outside agency will step in to undertake it.

1 am not suggesting that we should do nothing, though
nothing would be better than much which is being done at
present. But I urge that we should work with a very de-
finite policy; that we should resolutely set ourselves to
increase, and not to diminish the interest taken by men and
women in their own and their children's lives.
Now, one great factor in sustained interest is knowledge.

Natural affection counts for much, is indeed the very root
of all. But natural affection, unless it becomes intel-
ligent. may not only be injurious to its objects-I
have known a child whose father was affectionate enough
to buy her a pair of boots, but so brutally ignorant as to
break her foot in trying to force them on-it is also
very liable to die out altogether. It is one of the
copnmonplaces of life that our interest in any object or pur-
suit increases proportionately to our knowledge of it. There
is nothing so unattractive or even repulsive that it may not
become of absorbing interest if made the subject of intelligent
study; and there is nothing, however attractive at first, which
may not become indifferent if treated merely as a source of
unintelligentpleasure. Thevast majority of neglected children
are neglected because their parents, understanding so little of
their needs and constitution, have ceased to find them in-
teresting; and when a child ceases to be interesting it rapidly
becomes a nuisance. For this reason the great remedy, I
believe the only fundamental remedy, for the shortcomings of
the rising generation is to rouse parents -to an intelligent
interest in the bringing up of children, to instruct them in
the arts of feeding and clothing, and to awaken where it is
dormant the same sort of pride in their well-being as the
gardener feels in his fruit and flowers. And in the same way,
any radical reform in the sanitary conditions of their life must
be accompanied by intelligence and understanding on their
part.

I will illustrate what I mean with reference to one special
branch of reform, in which we are all interested just now-
the feeding of children. There is no doubt thatmany children
who attend the elementary schools are badly fed; some get
too little food, still more get the wrong sort of food. The
main causes for this are neglect and ignorance on the part
of the parents. The policy of feeding the children at school
does absolutely nothing to remove this neglect and ignorance,
and by diminishing the parents' interest in their children
may do much to increase them. Moreover, it does not touch
the needs of children under school age. thougbh it is these who
suffer most severely from the effects of wrong food. And yet
again, it tends to diminish the number of hiomes in which
the girls can get the most practical of an domestic training-
that of watching and helping the mother to prepare the
household meals.
The true policy lies in the better training of women and

girls in the arts of housekeeping and child-rearing; and more
especially in some knowledge of proper feeding. Most of
us who know how to feed a family know it by a good tradition,
handed down in practice from generation to generation; but
many families, especially in our towns, have lost that tradition,
and definite teaching is called for in order to its re-establish-
ment. The difficulty is largely due, I think, to the immensely
greater variety of food now placed within the reach of the
working-class household; a variety necessarily bewildering
to the woman who has no other principle of selection beyond
that of buying what needs least preparation or is most ex-
travagant advertised. The doctors might help us greatly
here if without going into the niceties of calories and albu-
menoids they would prepare some simple papers of instruction
on the relative values of foods, which could be supplemented
in the schools by practical lessons in the preparation of
food.

I know that progress is being made towards providing in-
struction in the schools in various branches of domestic
economy. I am nearly sure that we ought to go further and
make such teaching not only pprmissive but compulsory so
far as the girls are concerned. Under the new code the only
compulsory domestic art is needlework; and, important as
needlework is, it is less essential in these days of readv-made
clothing than other branches of domestic knowledge. No one
could be more reluctant than myself to confine a girl's educa-

tion to domestic matters; but for the majority of women the
care of children will be their most important function, and it
is ridiculous that they should be allowed to enter upon it in a,
state of complete ignorance.
In the schools we might work for the homes that are to be.

For the homes already existing we need another method of.
attack. Somehow or other we must manage to get hold of the
mothers who have already begun their work, and help them
to do it rightly. Many experiments are being made, and the
movement only needs to be known in order to spread rapidly.
There are health societies working by visitors to the homes in
Manchester, Birmingham, York, Liverpool, Hampstead,
and Westminster. The difficulty is, of course, to
find a sufficient number of qualified visitors for work
in the large towns. It is impossible to increase the
official staff sufficiently to cope with it; and we must look
mainly to interesting and educating the numerous district
visitors and other philanthropic workers already existing. It
will perhaps be useful if I describe very briefly how the most
recent of these societies, that in Westminster, has set about
organizing the work. The society is representative of prac-
tically all the philanthropic agencies in the district, and is
also warmly supported by the local authorities, more espe-
cially by the medical officer of health. It began its work by
instituting a course of lectures on hygiene and sanitation,
which included such practical matters as infant management
and children's ailments. They proved very successful, the
audiences ranging from 50 to ioo, and at the end of the course
an examination was held. More popular lectures have also-
been given at mother's meetings with much success, and it is
proposed to arrange them for girls' clubs and evening con-
tinuation schools. From the audience at the central course of
lectures a staff of qualified visitors is being drawn, to work as
volunteersineducatingthepeople toways ot health in their own
homes. These visitors are attached to special districts, prefer-
ably districts in which they already work, and where they are
therefore known, and they work inconnexion with a local com-
mittee to which they report in cases where it is necessary to,
take action with respect to insanitary conditions. They are
already doing good work, and the medical officer of health
is utilizing their services, more especially in visiting the
homes of consumptives and endeavouring to improve the
conditions under which they live. The Society has adopted
the very necessary rule of abstaining from relief work; cases
needing relief being referred to agencies already existing for
the purpose.
The Society has also issued a list of books and pamphlets

likely to be useful to the visitors in their work, including one
on the Management of Infants and Children, written for the
purpose by Dr. Edmund Cautley. So far, the expenses have
been small, and defrayed by the Committee of the Society.
Work in the homes of this kind maybe made to touch

every branch of reform in which we are interested, and must,
I am convinced, precede any true progress. It must, of
course, be supplemented by the action of local sanitary
authorities, with whom it rests to make a healthy life possi-
ble for those who desire it; and in special cases it must be
supplemented by methods of more drastic interference,
though these should always bp the exception. For example,
some cases will be found, though far fewer than is thought.
by the ordinary observer, in which the parents are so degraded
that it is hopeless to secure through them a proper life for
their children. For these children special provision must be
made, and I believe that the best solution of the problem yet
found, is to withdraw them into Day Industrial Schools, where
they will be properly fed and cleansed, while at the same
time official visitors bring constant pressure to bear upon the
parents to contribute towards the expense, and to raise the
standard of home life. In this way, we avoid the bad effects
of wholesale feeding at a school where the children come
from homes of every type.

Finally, I wish to repeat that if I seem to have spoken
mainly of one branch of reform, it has only been by way of
illustration; the principle I have advocated applies in every
department of social work, namely, that the only way to fight
the evils before us is to come to close quarters with them in the
homes and hearts of the people, to. make them understand
and care for the benefits in which we wish them to partake.

III.-HUGH HALL, M.A., B.C.L.,
Alderman of the Oxford City, Council.
THE HOUSING QUESTION.

IF I had to illustrate the impotence of good intentions and
the futility of misdirected effort, I could take no more striking
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illustration than that which is known as the " Housing Prob-
lem." Royal Commissions have sat, Select Committees have
reported, Parliament has passed Public Health Acts and
Housing Acts by the dozen. Two great Departments, the
Home Office and the Local Government Board, have been
vigorously attacked for doing nothing, and vigorously de-
fended for doing all that is possible to promote housing. A
National Congress has sat on the subject, the Independent
Labour Party has passed resolutions. Philanthropists have
devoted millions and some of the great municipalities tens of
millions to housing schemes, but he would be a bold and
a very sanguine man who would say that the nation was well
on the way to solve the Housing Problem.
What are the facts? I will not burden you with a mass of

detail; the governing principle is this-that not in Great
Britain only, but all over the civilized world, life in big cities
bas to be accepted as a permanent fact for the great majority.
In England all the big towns are essentially modern, two-
thirds of our population live in towns of over io,ooo popula-
tion, and town life will soon prevail for three-fourths of our
people. In Scotland in the year i8oi there were only a
million inhabitants, mainly rural ; in i9oi there were four
millions, mainly urban. Even in France, where the popula-
tion is almost stationary, Paris has multiplied five fold since
the Revolution, and Marseilles more than four-fold. In
Germany the town population increases 20 per cent. every ten
years since the Franco-Prussian war, while the rural popula-
tion remains stationary. The same tendency is seen in
Holland and Belgium, and even in agricultural Italy. In
America the older farming districts are declining, and the
big towns growing bigger. The rush to the towns with us
has never been overtaken by an adequate provision of house
accommodation. The census of I891 showed three-and-a
quarter million of people in overcrowded dwellings; one-
fifth of the population of Glasgow live in one-roomed dwell-
ings; one-third of the total po ulation of Northumberland
and Durham are overcrowded. tondon in 27 years-to I903-
cleared out 34 slum areas at a dead loss to the ratepayers
Of £2,200o00o; the laet year from April, 1903, to April, 1904,
shows a quarter of a million spent on housing, and works are
sanctioned to cost£2,315,ooo, but no one pretends that the
problem is being solved, the Boundary Street scheme, for
instance, actually displaced more people than it rehoused; it
is now the rule with the London County Council to do the
clearance and the building at the same time, but the old
tenants at the slum rents are not -provided for. About
goo,ooo people are living in overcrowded rooms, and 386,ooo
in the one room dwelling. It would be monotonous, and answer
no purpose, to show what Glasgow, Liverpool, Manchester,
Birmingham, and other big towns have done. It is impossible
to deny either that they have recognized and manfully
grappled with the problem, or that practically they have
failed to make much impression on the gigantic evil. Within
the last ten years Birmingham has lost no fewer than 3 ooo
dwellings rented at 55. a week and under, and so well within
the paying powers of the poor. Leaving the great cities,
where the mischief is acute, and most injurious to the moral,
mental and physieal health of the people, if we turn to the
emaller towns and to the country we find the same conges-
tion, the same want of houses suited to the needs and the
means of the working clauses. This is made evident by the
fact that, according to the latest Government return up to
March 31st, 1900, 46 town councils, 41 urban district councils,
and 6 rural district councils have adopted Part 39 of the
Act of 1890, which will enable them to build; and, judging
from my own personal experience of a city council, the need
must have been extremely urgent to induce so many local
authorities to go even so far as this, but only 30 were then
carrying out schemes, most of them of a comparatively
trifling character. For instance, Brighton, with a population
of more than 120,000, had put up 28 cottages; Birkenhead,
with a population of I10 ooo, had closed 76 nouses and built
18; Leeds, with a population of nearly half a million, had
built 8o houses; Newcastle received a report that io ooo
people needed housing, and has made a beginning. These
are samples, proofs that the urgent need is recognized, but
that at present municipalities can only feel their way in a
very tentative fashion. If we turn to the country, the walk
becomes a crawl. Only two rural district councils have built
cottages, and Penshurst parish, with the joint assistance or
hindrance of the district and county council, and the Local
Government Board, took five years to build 20 cottages. If I
chose to waste your time, I could occupy my twenty minutes
in enlarging on the evils that overcrowding and defective

house accommodation bring in their train. I prefer to leave
these evils to your observation, your practical experience,
and your imagination. I do not forget that I am addressing
the very men who know most about the results of such evils,
who could tell me the effect upon the death-rate, and who
could best corroborate the findings of the Royal Commission
of i885 that loss of working power and lowering of vitality
were among the worst features of overcrowding. At the last
Housing Debate in the House of Commons in April, I9o3, it
was well said by the member for Shoreditch that the character
of the new century will be determined by the kind of houses
out of which the children come. And here I wish to empha-
size a point that my own experience of Oxford housing has
brought home to me. I emphasize it because I feel sure
there are scores of towns in the same condition, and that is
this: No serious overcrowding, but many very unhealthy
slums M%ith dilapidated houses let at low rents; and outside the
slum area a great and increasing scarcity of houses let at 58.
a week and under. With us the slums are a decaying anid
crumbling carcass. I read the other day of a tramp who had
no place of abode that could be traced by the police,
who was tracked to a hollow tomb where he had taken up his
home. I could take you to some of our slums in this city of
towers and spires that are almost as darlk and noisome as the
tramp's tomb; and, candidly, I would prefer to inhabit a
hollow tomb in a country churchyard than live in Godfrey's
Yard, St. Ebbes, or Holyfield's Yard, or Peacock's Yard,
St. Thomas's. But these wretched abodes answer a purpose,
and some of them house some most respectable and clean
people: women who make the best of their surroundings, and
make them as bright as they can, while their neighbours
have evidently sunk to the level of their dwellings.
A view of the Christ Church model dwellings close by, let at

from 38. to 45. per week, and the clean comfort pervading
them, makes one bitterly regret that the Oxford Corporation
will not do even as much as a private landowner has done-
give these poor people a chance in life in the better surround-
ings in which they deserve to live. Has a Corporation no

responsibilities in the matter? Apart from being charged
with the health of the town, the Corporation is responsible as
a landlord that has pulled down scores of old houses, as a

sanitary authority that has condemned others, and as the
authority for public improvements that has swept away
courts and yards. Are we always to figure as the destroyer of
houses and never as the rebuilder ?
My point so far as Oxford is concerned-and this applies to

many other places-is in brief this, that it is increasingly
difficult for workers with their hands not at the top of the
tree to find houses in which they can afford to live, the house
let at 58., 45., and 35. a week is disappearing, rotting above
ground and swept away by the besom of reform and none
arising to take their place.
The newer type of house is a 7s. a week house, and many a

working man is paying two days' wages out of his week to
live in them, while others come from outlying villages to
work in Oxford. The bicycle is a better friend to the working
man than the municipality. But the old men and the old
women cannot ride bicycles, and there are scores of people
too old or too broken down to get regular work; they must
live in the city to get work at all. For them there is no pick-
ing and choosing, and so the worst houses in the slums find
tenants, and young children grow up in places where you
would think twice before risking the health of a pig.
Yes, but, you will say, so far you have only shown the

existence of a great evil; you have not shown that there is
any remedy-and the comparative failures of big towns and
the timid inaction of small towns and villages seem to point
to the fact that there is no remedy. I accept the challenge.
It would be an evil day indeed for this country if it were not
to work its way out of such a mood of despair. All honour
to the great municipalities which have tried to show the way;
all honour to the ratepayers who have not grudged the cost.
The good seed sown is already bearing fruit. The housing
question is recognized by the King, by great statesmen, byr
the labouring masses to be the first of all reforms to be seri-
ously tackled. In spi4e of all the Housing Acts on the Statute
Book, it is quite certain that in a new P4rliament there will
be another and a bolder attempt to purify the slums and
provide homes for the poor. and if that fails there will be
another and still another. Let me indicate here the path I
think reform ought to take.
In the first place, the recommendation as to rating vacant

sites made by the Royal Commission on Housing of I885,
should be adopted: the general expenditure of towns on
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improvements is enormously increasing the value of this pro-
perty; it should be rated at 4 per cent. on its selling value.
This would both bring building land into the mnarket and
diminish the burden of the rates on occupiers. In the second
place, we want not only cheaper land but cheaper building.
Cast-iron model by-laws fitted without distinction to all
places need relaxing. Experiments should be carried out by
a central authority with a view to the use of cheap and durable
buildingmaterial. Thirdly, we want cheap nmoney. The Act
of 1903 was a step in the right direction, in that it allowed
8o years instead of 6o as the maximum period of repayment,
but all depends on the regulations of the Local Government
Board. Hitherto its practice has been to allow only 50 or 6o
years to repay money rdised to buy land, and 4o or even 30
years to repay money raised to build workmen's houses. Tne
land. at any rate, remains as a substantial asset, and one
hardly sees why it needs a sinking fund at all-the buildings
might have a loan for 8o years, and the gradual and low repay-
ments would make all the difference to the rents. Bat not
only a long term is wanted but a low rate of interest, and if
the nation is in earnest we shall have cheap Government
loans for rehousiDg at 2' per cent.
Now, if these suggestions were carried out, the State would

have armed the local authorities with real powers to
grapple with the evil. A wider rating basis, easier
building by-laws, more land. in the market, cheap
money, and longer terms of repayment. Under these condi-
tions the great municipalities might be trusted to do their
duty. But do not let us make a mistake. On most local
authorities there is a dead weight of vis inertiae to be over-
come. To read the latest debate in the House of Commons
on the wicked enterprise of municipalities, and the attack
made by the Times upon their tendency toinvade the field oi
the private trader, one would think they were boiling over
with socialistic or collectivist energy: that is very far from
my experience. I find a body of men who take their time
over the most pressing grievances, whose maxim is, " Can't
you leave it alone," who have a wholesome distrust of men
of science, who consider that our fathers and grandfathers
got on very well without any talk about cubic air space for
each inmate of a bedroom, and that we can do the same. I
find a very punctual and diligent set of administrators, a pro-
portion of whom are personally interested in small house
property. Now I take it we are in much the same position
with regard to housing reform as we were with regard to public-
health reform some fifty years ago. Sanitary law took its
beginning by being optional and adoptive in the towns, and
not applicable at all to the country. The Public Health Act
of 1848 did not take effect unless petitioned for and adopted by
the towns. The scourge of cholera. again and again renewed,
showed us that street cleansing and drainage were not matters
to be left alone or taken up just as localities chose, and now
we have the great Public Health Act of I875, with subsequent
additions under which the central authority is armed
with powers to compel local authorities to carry out
their provisions, failing which the central authority can enter
and do the work, and impose penalties out of the rates.
It is a power in reserve not necessarily to be used, but note
this, the central authority has its eyes and ears in every
locality in the medical officers, whose duty it is to make full
reports as to changes in the health of their districts. You
will see at once my point. It is that the central authority
must not wash its hands of responsibility for decent houses,
must not shut its eyes to the existence of foul slums.but
that, as it has powers over local authorities and uses those
powers in the matter of public health, so it-must do the same
thing in the case of housing. It is not enough to say that
four ratepayers may complain of this and a dozen ratepayers
may demand that. These people never turn up when wanted.
The utmost they ever do is to write to the local paper.
If a dog keeps him awake all night, or a barrel organ prevents
him from enjoying his morning paper, the ratepayer never
makes a formal official complaint, still less will he
avail himself of his powers under the Housing Acts. No;
the true remedy is to be found in financial assistance from
the central authority, coupled with real powers of initiative
if necessary exercised by the central authority. through their
local officers. Thus the Local Government Board should be
no longer able to shield itself by saying, "We have given all
the powers that can be given to the local authorities and we
can really do no more; you muxst blame them; we
wash-our hands of the business." If that were the attitude
taken up in the inspection of factories, in public health
observance, or in education, we should find our protection for

factory workers a farce, our education a mockery, and our
mortality returns creating widespread alarm. We must bring
housing into line with these, create a separate department
relieving the Local Government Board of this part of its
work, and make this central housing department exercise a
real supervision over all urban and rural sanitary district
authorities. When they have the powers I have sketched out
conferred upon them, the best of them will gladly do their
duty, and the rest with a little judicious pressure will soon
fall into line.

I began by saying that the housing problem illustrated the
impotence of good intentions and misdirected effort. I
believe the country is inow nearly ripe to tackle the problem
in good earnest. Some idea was given at the big conference
just held at Bourneville, near Birmingham, of what our
Continental neighbours are doing to provide decent homes
at possible rents for the working classes. Berlin has mapped
out for future development, land twenty miles from the centre
of the city. The time has come when our big municipalities
must regulate the growth of their suburbs in an orderly
way, corner the land cornerers, and draw the population from
the crowded centre to the healthier outskirts.
In spite of those who hate and fear municipal enterprise,

the tendency of the day is to put more and more power into
the hands of the municipalities. It may be said with truth
that they are on the whole absolutely piure from any taint of
corruption. It may be said with truth that, following the
guidance of the medical profession, they have fought a winning
fight against a high death rate. The mean death-rate last week
in London and 75 other towns was 14.1 per i,ooo, the mean
annual death-rate from I876 to 1885 was more than 20 per
I,ooo for the whole of England and Wales. In London,
under the Stuarts, the ordinary death-rate in healthy years
was 4o per I,ooo. The war against premature death and
disease is being carried on with unabated vigour. Read the
proceedings of the Sanitary Institute now sitting at Glasgow,
and study the demands made upon the local authorities to
fight disease germs by insisting on notification and isolation,
to give us roads without dust, and chimneys without smoke;
study what is demanded of municipalities in the field of
education, primary and secondary; note the claims that they
should have a voice in the control of the drink traffic, and,
above all, hear the cry that is continually rising from the
overcrowded and unhealthy slums. The citizens of the new
century are not to be reared in such foul abodes with public-
houses and gin palaces on every hand.
To obtain real reform the heart and conscience of the

nation must be profoundly stirred. We need vigorous men
in our town councils, backed up by a sound public spirit
willing to make sacrifices for the common good; we need a
strong Central Government department that will not shirkits
work of bringing pressure to bear on timid, slothful, ignorant
local bodies; we need zealous medical officers not afraid to
lead, not slaves to routine. We can all do our part in
creating and keeping alive the public spirit fitted to cope
with the gigantic task of housing decently the industrious
pcor.

IV.-G. A. HERON, M D., F.R.C.P.,
London.

DR. HERON said: With what has been said by the readers
of these three papers we must in the main agree, but
of course without pledging ourselves to details or to the
support of extreme views. The ends in question will be best
furthered by being supported by public opinion, and publie
opinion worth having must rest on a foundation laid in
sound education. It seems incredible that education in
the elementary rules of hygiene is still practically excluded
from education in our schools and from our universities-
excepting for those who propose to enter the medical pro-
fession. Lord Londonderry told a deputation in which our
Associatioii was represented that the reason why elementary
hygiene is not taught in our schools is that we have few
teachers ready to undertake the work, and he held out the
hope that in I906 we might hope to have some practically
useful teaching in hygiene given in schools! There is,
however, I consider, a large staff of admirably-equipped
teachers able now to do this work, for there are numbers of
doctors who are well able to begin this work at once. Medical
men are not all too busy, and I am sure that many
of those doctors with more or less of leisure would gladly
undertake the work. The International Antituberculosis
Association was unanimously of opinion, and expressed that
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opinion strongly at their meeting in Copenhagen last May,
that by means of using medical men as teachers much could
be done at once to put, into working shape education in
h~ygiene. There is, then, no, need to wait until I9o6
before efficient teaching in elementary hygiene may begin
in our schools and in our universities.

V.-JAS. STEWART, F.R.C.P.Edin..
Clifton.

DR. STTEWART said one of the greatest triumphs of the
medical profession of late years had been the success with
which they had educated the public up to a proper apprecia-
tion of preventive measures against the propagation of
disease. Encouragement was afforded as to the effects
of education by what he had seen accomplished during his
own time in reference to (i) the value of alcohol as a food as
distinguished from its usefulness as a medicine, and (2) the
recognition of inebriety as a physical disease. The recogni-
tion of this latter point had led to the systematic treatment
of the disease, and thus a reduction of the risk of transmis-
0ion of a deteriorating neurosis.

VI.-Miss THEODORA JOHNSON,
Clifton.

MISS JOHNSON said: It is delightful to hear a scientific meet-
ing characterized by what has been designated as the most
uncommon of the senses-common sense-as have been the
deliberations of this morning. In addition to the numbers of
medical men who are already prepared and could teach hygiene
once without waiting, for Lord Londonderry's, suggested I906,
there exists a large number of women already trained and
prepared for this work. Eighteen years ago Madame Berg-
mann-Sherberg started her physical training college, out of
which about 30 students have been issuing each year. All
these competent and trained women are about our own
country, our Colonies, and other countries; they are teaching
Ling's educational exercises, and giving massage and medical
movements under medical men. All these women are quali-
fied to teach hygiene to-morrow if necessary. They have
gone through a two-years' course of anatomy, physiology,
hygiene, chemistry, and physics, the theory and practice of
Ling's system of physical education. I should like to add a
word or two to what has been said so ably by Mrs.
Bosanquet. Bristol is a city full of the difficulties of pauper-
ismi bred by its numerous ancient charities. Another grave
difficulty is the increase of intemperance among women, and
the establishment of drinking clubs among the inferior class
of factory girls. Deplorable as this is in itself, it is far worse
when you regard these girls as the mothers. of the future,
steeped in alcoholism in their teens. What will be the
neuropathic condition of their children? From the most
earnest point of view this is no less than a national
calamity. Sir William Church, in his 'Address on Medicine,
spoke strongly on State medicine, preventive measures being
the most important branch of medical work, and I would
venture to urge that the more widespread knowledge of this
branch should come through the energy of the medical pro-
fession, and should lead public opinion in this direction at
the earliest possible time by teaching the importance of the
general knowledge of these subjects.

VII.-J. C. WILSON, M.B., C.M., D.P.H.,
Lanark.

DR. WILSON said: The papers read illustrate how compli-
cated the present position of sanitary reform or public health
advancement has become. In the days when dangerous in-
fectious diseases ravaged the land, there was so much to do
when nothing was being done in the way of preventive
measures that there was no neod to delay and discuss
measures. But now, even in dealing with the more common
infectious diseases, there is difficulty in making progress
along ordinarily-recognized preventive measures. Thus noti-
fication and isolation were thought at one time to be capable
of stamping out diseases; proper water supplies and efficient
drainage were thought to be capable of abolishing typhoid
fever. Still with all these preventive measures in operation
such diseases occur and even prevail. The giving of popular
lectures by health officers and the appointment of female
sanitary inspectors or lady health visitors have been tried as
educational m,easures. In connexion with the prevention of
pulmonary, consumption we come into close touch with
poverty, an important factor in the causation of the disease;
indeed-this disease seems to have as great an interest for
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those administering the Poor Law as those administering
public health laws. With regard to intemperance, it is not
likely that statutory measures su,h as inebriate reformation
will be able to do much in preventing intemperance. These
institutions can isolate for a time dissolute alcoholics, but
there is not much prospect of permanent reformation.

VIII.-G. F. MCCLEARY, M.D., D.P.H.,
Medical Officer of Health, Battersea.

DR. AICCLEARY said he wished to reply to two points raised by
Mrs. Bosanquet against the system of supplying bottled milk
from municipal depots. She stated that the 016p ts discouraged
breast-feeding, and that the bottled milk led the mothers to
think of milk as a medicine only to be used for special reasons.
The charge of discouraging breast-feeding had been brought by
French writers against the goutte de lait. He had taken 'the
trouble to consult a large number of documents published in
France and other countries, and he had found no evidence
whatever to support this charge. The other charge has some
basis of fact. 'The milk is sometimes discontinued when the
child recovers, but the usual reason is that the mother
cannot afford, the price which we are compelled to
charge. Mrs. Bosanquet had pointed out the impor-
tance of the work to health visitors. He agreed that
the educational work so carried out is of very great value, and
in Battersea they had a health visitorwho was doing excellent
work. But there was a tendency to neglect other factors. So
much stress had been laid on education this morning, to the
exclusion of other important matters, that Dr. McCleary was
somewhat surprised that no one had said that compulsory
vaccination should be abandoned in favour of education, in
the advantages of vaccination, or that we should repeal our
sanitary code and trust to education to produce a sweet
reasonableness in the jerry builder and slum property holder,
so that they would of their own accord remedy sanitary defects
and pull down their slums. Education is important, but it
must supplement and replace efficient and strong adminis-
tration. It is possible, however, to be adequately informed
on preventive measures and to be'unable to apply them.
Take the case of infant feeding. To feed a baby of, say,
8 months old, who was no longer suckled, required at least seven
or eight quarts of milk a week. With' milk at 4d. a quart, that
would cost from 2S. 4d. to 28. 8d. per week. A workman earn-
ing, say, 25s. per week, paying about 6s. or 7s. a week rent,
could not afford that sum, and the result was they used cheap
condensed milk.. He strongly disagreed with the main con-
clusion of Mr. Whittaker's paper that drink was more a cause
of poverty than poverty was a cause of drink. He held 'with
Professor Marshall that the destruction of the poor is their-
poverty. It had been said that men drank in Manchester
because drink was the shortest way out of Manchester. If
we herd the population in huge, hideous, overcrowded towns,
we must expect drunkenness to continue to disgrace our-
civilization.

IX.-W. MCADAM ECCLES, M.S., F.R.C.S.,
London.

MR.,MCADAM ECCLES said: We must congratulate ourselves
on the wisdom' of introducing words from those who are ex-
perts in this matter of public health, although they are not of
the medical profession, and our thanks are particularly due to
Mrs. Bosanquet for her excellent, carefully and moderately
worded paper. Her remark on the question of indifference of'
the people must be emphasized, but more so that of the need
for education, and still more that it is useless to 'merely
educate. There must, as she says, be a stimulus to carry out
the knowledge acquired. I believe an excellent stimulus may
be obtained byaninstallationof honestprideandhealthyambi-
tion. Mrs.Bosanquetstatedthereisnogiftforeleanliness. But
there is something which could be provided in certain dis-
tricts. This gift is a pure water supply. Might I suggest a
theme for interesting lectures for girls leaving school, who
might be accompanied by their mothers? The ideal home:'
what it should' be, how it may be built up, and how it may be
maintained. Dr. Heron's suggestion should be carried out,
but it must be upon all lines, and, as has been noticed, we
must have good educators of those who are to teach. This
Association and this Section can and must, I believe, take
the matter up, and that at once. Could not a special Com-
mittee be appointed by recommendation from this Section, in
order to formulate at once a scheme for the more thorough
tuition of the teachers ? Personally, I believe that this educa-
tion must be given by carefully selected medical men and
medical women.

-
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X.-ALICE DRYSDALE, M.D.,
London.

DR. ALICE DRYSDALE -said: ItIs MtiUsactorythat the Section of
State Medicine hias commenced to study the relation between
poverty and the tpublid ehoalth. It has been shown thEat by
far the greater'part of the cotitimption as well as of infectious
diseases come from the poorer section of the population.
That is naturally so, as the Very lith:ited means' of the poor do
not enable them to choose their 'surroundings under desirable
conditions of -light and ali, and to provide;te necessaries of
life in due proportion Therefore, if we wish to improve the
publiC health, it becomes an imPOrtant qu'estion to determine
the cause,S of poverty and hoW we cani beSt remove them. One
cause has been'frequbntly alluded to, nainely, that of alcohol-
ism, which undoubtedly plays a very large part in the causa-
tion of poVerty, but there is alsO another v oeryimportant
cause to which, urfficient attention is very seldom given-the
rate of incred8e of number,s. It has been shown bY
Mr. Whittaker that in the poorer districts of London the
birthLrates are 'very much higher than in the wealthier dis-
tricts.

REPLY.
MRs. BOSANQUEr said that even against [drink, which was
largelY an acquired taste, the' substitution of real interests
would be the best remedy;.there was danger in popularizing
a notion of "drink craze"; people must realize their
responsibility. With reference to housing, it see-med a
mistake to try to lower retts in overcrowded districts;, theyshould try to get people inito lesS crowded districts. There
was great need of better housing in the country; its pro-visio Iwould lessen thIe drift to towns. Finally, she
emphasized the need of education as really at the root of
everything.

A PLEA FOR ORAL HYGIENE.
By KENNETH W. GOADBY,- D.P.H.,` L.D.S.,

Lecturer on Bacteriology, National Denti,l' Hospitrl, and Hygiene of the
Mouth, Londbn School of Tropical Medicine.

ORAL sepsis as a factor in disease has of late attracted some
attention, but so fat, owing perhaps to its very prevalence,the far-reaching and *idespread effects of its ravages are by
no means always' attributed to their proper cause. The fact
that as a rule the affection is a 'chronic one, that the
symptoms of oral' sepis, maI 'simulate acute diseases of all
kinds, that the freqpently associated gastro-intestinal
symptoms are chronic atnd persistent with onlyoccasional
acute stages which are easily attributable to other secondary
causes, that the secondary anaemias associated with septicoral disease may be frequently masked'by other probable
causes and from the fact that the very manifestations of the
disease in the mouth may often exist with teeth entirely free
from dental caries, it is small wonder that the main questionbecomes someWhat obscured.
Dental caries is only important in that decayed teeth are

often the determining factor in the production of inflamma-
tion of the mucous membrane of the mouth. Such an in-
flammatory process, either originating from dental caries or
following on 4ome general affection facilitates the symbioticgrowth of pathogenic bacteria which may later gain access to
the circulatory or other system, and in some cases actuallyproduce death. Or the individual through the constant in-
gestion of pus from the alveolar margins as well as the livingorganisms and toxic bodies, slowly develops the signs of
secondary anaemla,: or of gastro-intestinal infection, or ex-
hibits the symptoms of carcinoma of the stomach, or
gradually drifts into a condition of neurasthenia, impairednutrition, and falls an easy victim to some intercurrent
disease. Such is no imaginary picture, as scores of such cases
in' various stages are to be seen at any dispensary or hospitalout-patient department.Among ehildren we find impaired nutrition, and with it
impaired growth; with thi's, again, badly-developed maxillae,
and thus the vicious circle is complete. Among children
chronic inflammation of the mouth should be regarded with
the utmost suspicion as a mode of hibernation of infectious
disease.
It is unnecessary for the present purpose to enter into a

lengthy discussion of the minute pathologyand bacteriologyof mouth affections. It-is, however, essential to briefly re-
view the more important outline of some mouth pathology,
as it is in the etiology of, and the prophylaxis of, certairnofthese conditions that I hope to stimulate your interest.

We may roughly. divide the question -for ouir present pur-
pose into:

I. Affections of the teeth themselves- dentalcaries.
b II. Affections of the soft tissues of the mouth-gingivitis,
r stomatitis, etc.

I. Dental caries is that destruction of the teeth wh-ich is
brought about by the solution of their lime salts through the
action of acids, produced' from carbohydrates by the activity
of bacteria, and followed by liquefaction of the exposed and

E softened matrix by the proteolytlc enzymes of other bac-
teria. The first point of attack is invariably some part shel-
tered from the mechanical cleansing, either of the act of
mastication or the rubbing effect of the tongue. The point of

'attack is usually a small, mucilaginous patch of adhering
bacteria, under which solution of the lime salts progresses,
and the surface of the tooth is gradually eroded. In neither
enamel or dentine does any physiological or inflammatory re-
action appear to take place, the -whole process of dental
caries being comparable to the ordinary destruction of
.wood by rotting.

In its ultimate pathology dental caries is therefore so
simple a process that many of the etiological factors more
closely associated as determinling causes may be easily
observed. It is apparent that they will include any cause or
series of causes which allow or facilitate the retention of food-
stuffs of a carbohydrate nature in or about the teeth; the
attachment of bacterial plaques to the ;surfaces of the teeth,
irregularities of surface, softened- and smooth food-stuffs
'without an accompanying proportion- of hard and fibrous
material. It follows, moreover, as a corollary, that these
various causes commence to operate as soon as a child cuts
its first milk teeth.
Tomes and Black have made a number of observations on

the chemical constitution of different teeth anid they are
both of opinion that there is little or no evidence that the
incidence of dental caries is in any way related to the propor-
tions or amount of the lime salts present in such te4th.
We may, therefore, schedule the variou:s'etiological fiactors

as follows:
I.

-. Crowding of the teeth from whatever cause.
2. Raohitic conditions, associated with nasal obstruction, imperfe¢t

development of the maxillary bones, and other developmental condi-
tions.

3. Abnormalities of the size of the tongue.
4. Deformities and irregularities of surface of the teeth themselves.

II.
I. Soft food stuffs, mainly of carbohydrate nature.

2. Absence of hard and fibrous material, and therefore loss of
mechanical effect.

III.
I. Physiological alterations in the oral secretions, composition of

saliva, etc.
II. Affections of the soft tissues of the mouth, such as

gingivitis, stomatitis, and other similar affections, may or
may not be associated with carious teeth and dento.alveolar
abscesses. Quite commonly inflammatory sequelae may be
found in the mouth after the acute fevers, measles, diphtheria,
influenza, and many other affections which are associated
with inflammatory conditions of the pharynx. It is quite
common to find a chronic suppuration persisting along the
margins of the gums after one or other of the above-cited
diseases; and such a chronic condition induces a similar
chronic inflammation of the various cavities related to the
mouth, over and beyond gastro-intestinal and other affections
which are commonly associated with oral sepsis.
Thus in 586 children examined during an outbreak of

diphtheria, 458 of the total number showed some signs of
mouth disease, ranging from simplehyperaemia of themucous
membrane of the mouth and throat to hypertrophy of the
tonsils, with adenoids, post-nasal growth, and in the majority
of cases with carious teeth. The number of children with
carious teeth at this time was no less than 88 per cent. of the
total number in the school.
I have not as yet had an opportunity of following up the
question of the relation of the association of septic oral con-

ditions with susceptibility to infectious disease, but in the
few observations that I have made I have found the majority
of the children suffering from diphtheria to show some sign
of inflammation of their gum margins,and in four instances
I have found the diphtheria bacillus present in the small
ulcerated patches situated upon the tongue And the oral
mucous membrane, although the cases themselWes were of
quite a mild type, and thetbroat symptoms had disappeared.
Without entering further into the more serious. types of
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disease associated with oral sepsis, the following- are worth a
passing thought:

I. Chronic infection of the lymphatic glands of the neck by
septic mouth lesions.

2. Anaemia and lowering of the resistance of the gastric
mucous membrane by the swallowing of staphylococci which
are constantly present in suppurating gums.

3. Impaired nutrition due to inefficient mastication owing
to carious teeth.

It is by no means uncommon to see at a gathering of
children, such as a school treat, two or three children whose
gums are in such a condition that when they make a large
bite into a piece of bread and butter. a smear of blood is left
around the marks of the teeth. The incidence of dental
caries among children at the present time is exceedingly,
large, most observers put the average at 85 to go per,cent.,
while in one Poor Law School I examined 230 out of 250;
children had more than two carious teeth.
The statistics of Rose for German children are almost

identical. As to the incidence of oral disease in the general
mass of the population, little need be said, as all who are
familiar with out-patient practice, either at a general or a
dental hospital, are only too well aware. The question of the
proper treatment of such a widespread and insidious evil
appears to me to be one of national import, and one that for
its organization comes most emphatically in the province
of Public Health or State Medicine.
We have seen from a rapid survey of the pathology of the

mouth, that the foodstuff question is an all-important one;
it is, moreover, well-known that our methods of food pre-
paration have undergone very considerable changes during
the last half century, and a very large number of fine carbo-
hydrate preparations are on the market, and have a wide sale,
w-hile the preparations are of such a nature the mechanical
effects of mastication in cleaning the teeth and gums is nil,
the carbohydrate itself is not bad, but the fact that it remains
around the teeth is the evil. It has been suggested, and I
think with not a little truth, that could we return to a diet
containing a larger quantity of fibrous matter, we should
largely reduce the incidence of dental disease; it is, however,
an impossible task to change the food of a nation, while even
by so doing we should not treat the widespread present oral
disease, and therefore we must rather aim to supplement by
art what we cannot do by nature.
In endeavouring to formulate some sort of scheme for the

general prophylaxis of oral disease at large, I do not wish it
thought for a moment thatI in any way belittle or disparage
the work that has already been done in this country to com-

bat the ravages caused by dental disease, more especially the
work carried on by the dental hospitals and by the various
dental officers attached to schools, which work is all in the
right direction. But it is essential to point out the difficul-
ties with which we are at present hampered, and if possible
to discover a solution.
We are met with two difficulties. In the first place, the

amount of attention that is given totbe elements or oral
hygiene in the schools is principally marked by its absence;
no attempt is made to educate the child in the very rudiments
of this most important question. In the second place, all
dental operations take a very considerable amount ot time to
perform, so that the dental surgeon attached to any given
school is much more seriously handicapped than his medical
conr.%re in the amount of attention that he can devote to each
individual case. He moreover finds it very difficult to incul-
cate principles of hygiene from the lack of attention given to
that subject in the ordinary routine of teaching.
The question of time is one that is still more important in

the treatment of adults, for in the ordinary routine of practice
it is impossible for a dental surgeon to treat anything like the
same number of patients in a given time that a medical man

is able to in, say, a large working-class practice, the ultimate
result being that a large proportion of the population to whom
the treatment by a qualified man is of real importance is
impossible.
The same time-que?stion appears again in the working of

dental hospitals. It is quite impossible for the staff and
students at any one dental hospital to cope with more than a
small proportion of the dental disease presenting itself for
treatment. It will be thus seen that the practical side is of
prime importance, and must be considered when discussing
any methods or suggestions regarding the prevention and
treatment of very widespread oral disease.
On glancing back, we find that those persons who require

treatmentIall into threeclaDses:

i. Children in schools, .and the children before they reach
the school age, which may be taken in two groups, ,to 5, and
5 to x5.

2. Young adults, such as the domestic servant, shop
assistants, apprentices, etc., who are generally unable to
afford a payment.

3. The general mass of the working-class population, many
of whom can afford small payments.
We will discuss the various groups seriatim.
Group 1 (1 to 5 Year8).-In a very large proportion of cases

these children have no treatment whatsoever. The mothers
themselves suffer very largely frona oral disease, and some-
what humorously regard the early destruction of the tem-
porary teeth as a normal and proper process, with the result
that the first permanent teeth irrupt into a mouth teeming
with the bacteria of dental caries, whilst the preliminary
stage3 of oral inflammation have resulted in the almost in-
variable presence of chronic hyperaemia of the mouth and
throat.

It is a curious and instructive fact that the Zulu mothers
as soon as a child has obtained its first teeth, carefully
cleanse such teeth after each meal with some wood ashes
applied with the finger, and as the children become older
they are taught the uses of the tooth stick. Still more
curious is the well-known fact that many of the Hindus suffer
from dental caries after becoming converts to Christianity,
having given up their early training in oral hygiene with
their ancient religion.

It is very largely in this age group, I to 5, that the ultimate
fate of the teeth is decided, and it is therefore in this age
group that oral hygiene is of such supreme importance.
Efficient cleansing is what is required, with an intelligent
understanding on the part of the parents of the broad facts of
pathology noted above.
Group 1 (5 to 15).-This group is the main school age, and

it is during this time that the permanent teethrequire close
attention. Disease in after-life is in the majority of cases
preventable by attention during this time. We may consider
the scheme dealing with these two groups together.
The Poor-law schools need not detain us, as many of them

have appointed dental surgeons, but the mainbulk of the-
children attending the preliminary education schools have
little or no opportunities of treatment. It appears to me that
a feasible plan would be for two or more schools, together with
the local sanitary authority, to appoint a dental surgeon, to
whom the children should be sent, and that his work should
consist of:

i. Periodical inspection of the whole of the children, once-
in three months or oftener, at the schools.

2. The treatment of dental caries and conditions of oral
disease at some central place to which the children could be
sent.

3. The superintendence of the periodical cleansing of the
mouths of all the younger children, which might be done by
an intelligent assistant under the supervision of the dental
surgeon. I attach much importance to this.

I should also suggest that the medical officer of health
of the district be empowered to send any cases of chronic
stomatitis or other mouth disease to the appointed
dental surgeon for treatment, particularly young children and
those liable to infection during outbreaks of diphtheria. The
local sanitary authority should provide the room and material-
necessary.
Groups 2 and 3.-These two groups are the most difficult to-

formulate a scheme for. There ig, however, existing
machinery which might be enlarged to deal with a consider-
able amount of the work necessary. The various dental
hospitals in London, at any rate, and perhaps the provincial
hospitals and dispensaries, might be brought into the same
category. Some suchchhemeas the following would, I think,
work:

i. The appointment of dental clinical assistants (qualified
men) at a salary similar to that paid tothe house-physicians
and house-surgeons at the various hospitals.

2. That a payment be made from the patients treated,
such payment to be nominal, but to cover the working
expenses.

3. Thework to be undertaken should be the treatment of
dental caries and the treatment of oral sepsis. No artificial
or riechanical work to be undertaken.

4. The clinical assistants to be under the jurisdiction of the
hospital staff.

5. The existing arrangements at the various hospitals
(charity officer) to be made use of if necessary in determining
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the propriety of treating any given patient, the present
factors of computing a patient's suitability being appro-
priately extended.
I am aquite aware that' a scheme such as I have suggested

will be met with considerable opposition, as forming a direct
menace to the practice of the qualified man; but I contend
that such will not be the case, and that any competition re-
sulting would be much more directed against unqualified
practice, both per&onal and by companies. The payments
made:would be unremunerative ones to the general prac-
titioner, and the existent machinery would, I think, prevent
advantage being taken by improper people. Again, a very
large number of people who are able to make a small pay-
ment do. not seek treatment at a charity from motives of
ipiide. Moreover, adequate supervision as to the work under-
taken would be provided for by the ordinary officers and staff
of the hospital.
I advance these suggestions with a considerable degree of

diffidence, as they are a departure from our recognized
methods ol dealing with general medical work. But they are
not so much foreign: to those general principles which under-
lie the working.of the prevention of infectious disease, and as
the matter is of extreme importance, and oral disease so
widely 'spread, some drastic measures are indicated. I can
only say in conclusion, in the words of the old Jesuit, " Give
me the children and I will give you the world."

THE SEGREGATION OF TUBERCULOUS PATIENTS
AMONG FACTORY WORKERS.

By C. W. J. BRASHER, L.R.C.P., M.R.C.S.,
Bristol.

THE treatment of tuberculosis in England is entirely inade-
quate, and as we descend in the social scale we find the
chances of proper treatment and prevention of tuberculosis
diminishing rapidly. It has been said that only one out of
several thousand working-class patients has any chance of
efficient treatment in the present day. There can be no
prospect of improvement when nearly all governing bodies
are so apathetic.

Dr. Weatherly states that " in England and Wales the per-
centage of Boards-that is, of guardians-doing anything is
under i8 per cent."' Every year witnesses an increase of
town dwellers and of factory workers recruited largely from
country districts,,who swell the great ,army of sufferers from
overcrowding, and we know how quickly tuberculosis spreads
among these unfortunate people.
The question is, What is to be done? All authorities in

England agree that compulsory notification under the Infec-
tious Diseases (Notification) Act of I889 is at present impos-
sible, and there is no probability of its adoption in the future.
Voluntary notification may effect some improvement among
the upper and middle classes, but it is unlikely to commend
itself to the lower classes, who need it most. They dislike
.compulsory notification, and in many cases are only deterred
from breaking the law by fear of the penalties involved; it is
therefore, obvious that they will not agree to voluntary notifi-
cation of tuberculosis.
Hitherto in England all efforts have been directed to the

.treatment of individual tuberculous patients; little has been
done to prevent the infection of others. In Germany every
factory worker found to be suffering from consumption is
sent immediately to his district sanatorium. Unfortunately,
in England the Government and employ6s of labour have not
awakened to the need or possibility of prevention. Hundreds
Af phthisical patients apply for work every year in English
iactories,- and very many of these are engaged, for, with few
x!xceptions, no attempt is made to eliminate the physically
unfit. These unfortunate patients do incalculable harm, as
they are usually allowed to work till they can work no longer;
meanwhile, they are spreading the infection among thiose
around them. They often break down for a time, are
" patched up " and return to work, and, when the final col-
lapse occurs, they drag out the last few weeks or months of
life in crowded, ill-ventilated, insanitary homes, becoming
daly by day sources of greater danger to those around them.
The great majority of English employers appear to regard
this sacrifice of life as inevitable, and take no steps to pre-
vent it, although. if they will, they can profit by Germany's
example. That they are quite indifferent in this matter was
proved a few months ago in Bristol, when an appeal was made
to employers for the endowment of beds in the Winsley

Sanatorium, and only one firm responded to that appeal!
How is this apathy to be overcome and any attempt at
prevention to be made?
By regular examination of all candidates- for employment

in factories and by segregation of all cases of tuberculosis as
soon as discovered, employers will soon realize that tubercu.
losis can be almost eliminated from some factories, and in all,
its spread may be greatly retarded. The experience of four
years' working of this system in Messrs. J. S. Fry and Sons'
factories in Bristol proves that these statements are not ex-
aggerated.
Messrs. Fry and Sons employ more than 2,000 women and

girls, under 28 forewomen or "superintendents." When
a woman or girl applies for employment she is exam-
ined as for life assurance, except that the urine is only tt sted
in, doubtful cases. Particular attention is paid to the condi-
tion of the lungs and heart, and, during I903, twelve girls (out
of a total of 376 applicants) were rejected as showing sym-
ptoms of phthisis. Persisent "mouth breathers," those having
very unhealthy tonsils, or suffering from adenoids are required
to submit to operation before being admitted to the factories.
The superintendents are instructed to keep all new girls
under observation, and to report any evidence of ill-health in
any employe.
To enable them to do this more efficiently, some short

lectures have been given from time to time to the superinten-
dents, on tuberculosis and other infectious diseases. ventila-
tion, diet, etc., the necessity for such lectures was shown by
the astonishment expressed by the majority of superintend-
ents on learning that " consumption" is an infectious disease.
All girls suffering from phthisis are suspended from work

and put on the " sick fund." Until they can be sent to a
sanatorium they are treated at home or at the factories, and
are instructed as to proper diet, ventilation, rest, and other
details of the " open-air treatment."
Hitherto there has been considerable delay in sending

patients to sanatoriums owing to the entirely inadequate pro-
vision of such institutions for the working classes, but after
November next the two beds endowed by.Messrs. Fry at
Winsley will be available, and this delay will be obviated.
Patients who have suffered from phthisis are not encouraged
to return to the factories after apparent cure, but rather to
seek some outdoor or less sedentary employment, and are
assisted as far as possible to obtain such.
Cases of tuberculous lymphadenitis or tuberculous peri-

tonitis are allowed to resume work if cured, but no phthisical
patient would be allowed to return to work until repeated
examinations of the sputum had given uniformly negative
results.
Doubtless cases of tuberculosis will occur from time to

time, but the results attained since this system was intro-
duced encourage the belief that we shall be able to detect
cases in the earliest stage, and so prevent them infecting
others, and at the same time give them the best chance of
recovery.
During the last four years 14 cases of phthisishave occurred

in Messrs. Fry's factories. Of these 3 died and 9 have left the
employ, while of the remaining 2 one very chronic case has
been pensioned and is attended in her home, and one is at
present under treatment in a sanatorium. Of the 9 cases who
left the employ, I was cured, 4 have died, and 4 have been lost
sight of. Only one girl died last year from phthisis.
There has not been a single fresh case of phthisis since last

November, and there has been no death from any cause
during the seven months of this year among 2,o64 women and
girls.

It may be thought that friction would occur in carrying out
this system. There was a little at first, but now the em-
ploy6s seem anxious to come up whenever there is any
suspicion of tuberculosis, such is their dread of consumption.
I trust therefore, gentlemen, that you will consider I have

made out a case for the systematic segregation of tuberculous
patients, and that you all will do your utmost to bring home
to all governing bodies and to all employers the possibility
and the paramount importance of the prevention of tubercu-
losis.

REFERENCE.
Tuberculosis, April, 1904.

NORTH-WEST LONDON HOSPITAL.-Mr. George Herring has
sent a donation Of £5o9 to the North-West London Hospital,
Kentish Town Road, being the promised one-third of the
total amount (£x61,527) subscribed in response to Lord Rath-
more's appeal.


